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Title: Detei| \eh% composition 

The present Invention relates to a detergent composition comprising an endo- 
glucanase ^ at provides a cleaning and-anti-redeposition effect The invention also relates to 
a detergent! composition comprising a combination of an endo-glucanase and other enzymes; 
One aspect! >f the invention relates to a process of washing a fabric 

I : 

BACKGRO) INb OF THE INVENTION ' 

Not aft kinds of laundry soils can be satisfactorily removed with conventional detergents. 
Problem soil 3 include particulate soils such as clays and carbon. 

To overcome such problem soils detergents may be added an anti-redeposition agent 
An antKredi position agent Is an agent whereby the above mentioned problem soils detached 
from the tal ics can be kept dissolved or suspended m the wash liquor in such a way that it is 
not deposits i on the cleaned fabric. 

Typical antl-redeposition agents used In detergents Include water-soluble, generally 
organic colli ids, including for example the water-soluble salts of polymenc carboxylic acids, 
glue, gelattjie, salts of ether carboxylic acids or ether sulfonic acids of starch or cellulose or 
salts of sulQ lie acid esters of cellulose or starch. Water-soluble polyamides containing acidic 
groups are \ Iso used as anti-redeposition agent Soluble starch preparations and other starch 
products thji in : those mentioned above, for example partly hydrolyzed starch, may also be 
used. Sodium .carboxymethyl cellulose, methyl cellulose, methyl hydroxyethyl cellulose and 



mixtures thi 



reof are preferably used. 



To obtain both an anti-redeposition effect and a washing effect it has been suggested to 
add a mlxtidr e of cellulase, one having anti-redepositlon effect and one having cleaning effect. 

EP patent no. 822,973-A relates to a detergent composition comprising a mixture of 
cellulases. However, there is a need for improved combinations of enzymes having anti- 
redepositioiji and other enzymes. 



SUM 



mary| 



Tht 



3F THE INVENTION 



invention relates to a detergent composition comprising an endo-glucanase 

having anti-redeposition effect The Inventor has found the combination of such 

« 

endoglucarra se give advantages when used for washing fabrics (especially laundry washing). 

inventor also found detergent compositions comprising specific combinations of 
certain end<>-glucanase(s) having anti-redeposltion effect and certain cellulase(s) having 
Increased rabilllty towards anionic tensides. such as linear (straight-chain) alkyl benzene 
sulfonates doften referred to as "LAS"), have advantages compared to the prior art detergent 
compositor! concerned in EP patent no. 822,973-A comprising a combination of cellulases. 
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especially detergent comprising LAS. For Instance, a decreased amount of enzyme protein is 
necessary ijS obtain the desired cleaning and anti-redepositlon effect This result in improved 
product ecqflorfty. 

Thlis ih the first aspect the invention relates to a detergent composition comprising 
comprising [in fendo-giucanase, wherein the endo-gtucanase Is selected from one of 

(ij I the endo-glucanase having the amino acid sequence of position 1 to posi- 
tion 773ofSEQ ID NO: 2; 

an endo-glucanase having a sequence of at least 70% identity to the amino 
acid sequence of position 1 to position 773 of SEQ ID NO:2; or a fragment 
thereof that has endo-glucanase activity. 

Identity j ; 

In context of the present invention the degree of identity is determined between two 
sequences .indicating a derivation of the first sequence from the second. The identity is 
determined ;by means of the computer program GAP provided in the GCG program package. 
Thus. Gap GCGv6 Is used with the following default parameters: GAP creation penalty of 3.0 
and GAP extension penalty of 0.1. the default scoring matrix, for protein sequences- GAP uses 
the method jof Needleman/Wunsch/Seilers to make alignments. 



20 



25 



In an embodiment the above endoglucanase is combined with other specific enzymes. 

In a second aspect the invention relates to a detergent composition comprising ani- 
onic tensides and a combination of an endo-glucanase as defined above and a fungal cellu- 
lase. wherein b.oth enzymes are stable in the presence of anionic tensides. 

In tin pspect the invention relates to a process of using a detergent composition of 
the Invention. 

DETAILED (DESCRIPTION OF THE INVENTION 

The invention relates to a detergent composition comprising an endo-glucanase 
having antwjedeposltion effect 



30 The Endggftjcdnasg with anti-redeoosltlon effect 

Th^ ejndo-glucanase having anti-redeposition effect is according to the invention 
selected from one of 

(ijj • the endo-gtucanase having the amino acid sequence of position 1 to posi- 
tion 773 of SEQ ID NO; 2; 
35 (i | an endo-glucanase having a sequence of at least 70% Identity to the amino 

acid sequence of position 1 to position 773 of SEQ ID NO:2; or a fragment 
thereof that has endo-glucanase activity. 
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En : oglucanase used in detergent compositions are also more stable in detergent 
composite ^ comprising anionic tensides t such as LAS. than the commercial available 43 kD 
cellulase dej ived from Humtcota Insolens DSM 1800 disclosed in WO 91/17243 (SEQ ID NO: 
2 and heret y Incorporated by reference). Said 43 kD cellulase is available from Novozymes 
A/S (Denmark) as CAREZYME™. 

In u preferred embodiment the endo-glucanase is derived from Bacillus sp.. DSM 
12648 end ulsb shown in SEQ ID NO: 2 herein or a sequence being 70% identical thereto, 
such as the endoglucanase derived from Bacillus sp. KSMS237 deposited as FERM P-16087 
and shown |i position 1 to 824 of SEQ ID NO: 1 of JP 2000210081 A (hereby Incorporated by 
reference), 

Detergent composition comprising anionic tensides 



in 

Ing anionic 
cellulase, vA i 
Thi|s, 

I 



(f 



(i 



preferred embodiment the invention relates to a detergent composition compris 
fensides and a combination of an endo-glucanase as defined above and a fungal 
erein both enzymes are stable in the presence of anionic tensides, such as LAS. 
in a preferred embodiment the invention relates to a detergent composition 

wherein 

(a) the endoglucanase is selected from one of 

the endo-glucanase having the amino acid sequence of position 1 to posi- 
tion 773 of SEQ ID NO. 2; 

an endo-glucanase having a sequence of at least 70% identity to the amino 
acid sequence of position 1 to position 773 of SEQ ID NO:2; or a fragment 
| thereof that has endo-glucanase activity; and 
(b) the fj^flJilase is selected from one of 

the cellulase having the ammo acid sequence of position 1 to position 299 
of SEQ ID NO: 9 or 

\ a cellulase having a sequence of at least 70% identity to the amino acid 
sequence of position 1 to position 299 of SEQ ID NO:4, or a fragment 
| thereof that has cellulase activity, 
in d preferred embodiment the cellulase Is a Thletavia terresttis cellulase, preferably 
the cellulasi disclosed in SEQ ID NO: 9 in WO 96/29397 and SEQ ID NO: 4 herein or an 
enzyme witj at least 70% Identity thereto In preferred embodiment cellulase is the Thielavia 
tarrastris valiant disclosed in Example 1 of WO 98/12307. 



35 Detergent composition of the invention 
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Th i detergent compositions according to the present invention comprise a surfactant 
system, wh i rein the surfactant can be selected from nonlonlc and/or anionic and/or eatlonic 
and/or amp olytic and/or zwltterionic and/or semi-polar surfactants. 

Tht surfactant is typically present at a level from 0.1 % to 60% by weight 

i 

5 The surfactant is preferably formulated to be compatible with enzyme components 

present in tie composition. In liquid or gel compositions the surfactant is most preferably 
formulated i Such a way that it promotes* or at least does not degrade, the stability of any 
enzyme In t ese compositions. 

Preferred systems to be used according to the present invention comprise as a 

1 o surfactant c i te or more of the nonlonlc and/or anionic surfactants described herein. 

Po methylene, polypropylene, and polybutylene oxide condensates of alkyl phenols 
are suitably for use as the nonionic surfactant of the surfactant systems of the present 
invention, \t \Vti the polyethylene oxide condensates being preferred. These compounds 
include the condensation products of alkyl phenols having an alkyl group containing from 

15 about 6 to about 14 carbon atoms, preferably from about 8 to about 1 4 carbon atoms, in 
either a st4 ght chain or branched-chain configuration with the alkylene oxide. In a preferred 
embodimerji, the ethylene oxide is present in an amount equal to from about 2 to about 25 
moles. morj preferably from about 3 to about 15 moles, of ethylene oxide per mole of alkyl 
phenol. Cor imerctaUy available nonionic surfactants of this type include Igepal™ CO-630. 

20 marketed b> the GAP Corporation, and Tnton™ X-45, X-114, X-100 and X-102. all marketed 
by the Rohf i & Haas Company. These surfactants are commonly referred to as alkylphenol 
alkoxylates jie.g.. alkyl phenol ethoxylates). 

Thfe condensation products of primary and secondary aliphatic alcohols with about 1 
to about 2 5 moles of ethylene oxide are suitable for use as the nonionic surfactant of the 

25 nonionic surfactant systems of the present invention. The alkyl chain of the aliphatic alcohol 
can either tt> straight or branched, primary or secondary, and generally contains from about a 
to a bout 2 sj carbon atoms. Preferred are the condensation products of alcohols having an 
alkyl group \ ontainfng from about 8 to about 20 carbon atoms, more preferably from about 10 
to about 181 aarbon atoms, with from about 2 to about 10 moles of ethylene oxide per mole of 

30 alcohol. About 2 to about 7 moles of ethylene oxide and most preferably from 2 to 5 moles of 
ethylene oxj Je'per mole of alcohol are present in said condensation products. Examples of 
commercial^ available nonionic surfactants of this type include Tergitol™ 15-S-9 (The 
condensatiq i product of Cn-C 15 linear alcohol with 9 moles ethylene oxide), Tergitol™ 24-L-6 
NMW (the <j mdensation product of C 12 -C 14 primary alcohol with 6 moles ethylene oxide with a 

35 narrow mottcular weight distribution), both marketed by Union Carbide Corporation; Neodol™ 
45-9 (the condensation product of C14-C15 linear alcohol with 9 moles of ethylene oxide), 
Neodol™ 2?L3 (the condensation product of C2-C13 linear alcohol with 3.0 moles of ethylene 
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oxide). Net 1 loir 1 45-7 (the condensation product of Cu-C« linear alcohol with 7 moles of 
ethylene o) da), Neodol™ 45-5 (the condensation product of C 14 -C 1S linear alcohol with 5 
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ithytene oxfde) marketed by Shell Chemical Company. Kyro™ EOB (the 



condensatkjn product of C, 3 -C 13 alcohol with 9 moles ethylene oxide), marketed by The 
Procter & { ramble Company, and Genapol LA 050 (the condensation product of C l2 -Ci 4 
aloohol withj 5 moles of ethylene oxide) marketed by Hoechst Preferred range of HLB in these 
products Is f x>m 8-1 1 and most preferred from 8-10. 

Also useful as the nonionrc surfactant of the surfactant systems of the present 
invention ar > ilkylpolysaccharldes disclosed In US 4,565.647, having a hydrophobic group 
containing from about 6 to about 30 carbon etoms, preferably from about 10 to about 16 
carbon atort is and a polysaccharide, e.g. a potyglycoslde, hydrophillc group containing from 
about 1 .3 14 about 10, preferably from about 1.3 to about 3, most preferably from about 1 .3 to 
about 2.7 sjsicehande units. Any reducing saccharide containing 5 or 6 carbon atoms can be 
used, e.g.,] jlucose, galactose and galactosyl moieties can be substituted for the giucosyi 
moieties ( oj: tionally t he h ydrophobic g roup i s a tlached a 1 1 he 2 3 4 e tc p ositrons thus 
giving a glifeiose or galactose as opposed to a glucoside or galactoside). The intersaccharide 
bonds can $e. e.g., between the one position of the additional saccharide units and the 2*. 3-, 
4-, and/or positions on the preceding saccharide units. 

Thl preferred alkylpolyglycosides have the formula 
. J R^CnHanOMglycosyl), 
wherein r\ is selected from the group consisting of alkyl, alkylphenyl, hydroxyalkyl. 
hydroxyalkjjl phenyl, and mixtures thereof in which the alkyl groups contain from about 10 to 
about 18, pjieferably from about 12 to about 14, carbon atoms; n is 2 or 3, preferably 2; t is 
from 0 to afcout 10, pre-ferably 0; and x Is from about 1.3 to about 10, preferably from about 
1.3 to about 3, most preferably from about 1.3 to about 2.7. The glycosyl is preferably derived 
from gluco^ *. To prepare these compounds, the alcohol or alkylpolyethoxy alcohol is formed 
first and the i reacted with glucose, or a source of glucose, to form the glucoside (attachment 
at the 1 -pos ition). The additional glycosyl units can then be attached between their 1 -position 
and the preying glycosyl units 2-, 3-, 4-, and/or 6-position, preferably predominantly the 2- 



30 position. 



I 

Thf condensation products of ethylene oxide with a hydrophobic base formed by the 
condensate of propylene oxide with propylene glycol are also suitable for use as the 
additional rjonijonic surfactant systems of the present invention. The hydrophobic portion of 
these compounds will preferably have a molecular weight from about 1500 to about 1600 and 
35 will exhibit {water insolubility. The addition of polyoxyethylene moieties to this hydrophobic 
portion tent s to increase the water solubility of the molecule as a whole, and the liquid 
character of thk product is retained up to the point where the polyoxyethylene content is about 
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50% of theltotfcl weight of the condensation product which corresponds to condensation with 
up to aboirfwJ moles of ethylene oxide Examples of compounds of this type include certain 
of the comrir ercially available Pluronic™ surfactants, marketed by BASF. 

Als > suitable for use as the nonlonic surfactant of the rtonionic surfactant system of 
the present invention, are the condensation products of ethylene oxide with the product 
resulting from the reaction of propylene oxide and ethylenediamlne. The hydrophobic moiety 
of these products consists of the reaction product of ethylenedlamine and excess propylene 
oxide, and. generally has a molecular weight of from about 2500 to about 3000. This 
hydrophobid moiety is condensed with ethylene oxide to the extent that the condensation 



aihs from about 40% to about 80% by weight of polyoxyethylene and has a 
jlght of from about 5,000 to about 11,000. Examples of this type of nonlonic 



10 product coi 
molecular 

surfactant include certain of the commercially available Tetronic™ compounds, marketed by 
BASF. 

Prejfeiired for use as the nonionlc surfactant of the surfactant systems of the present 
15 invention arje polyethylene oxide condensates of alkyl phenols, condensation products of 
pnmary anil secondary aliphatic alcohols with from about 1 to about 25 moles of 
ethyleneox^e # :aikylpolysaccharides, and mixtures hereof. Most preferred are C a -Cu alkyl 
phenol ethiocylates having from 3 to 15 ethoxy groups and Qs-C ia alcohol ethoxylates 
(preferably jCtojavg.) having from 2 to 10 ethoxy groups, and mixtures thereof. 
20 Highly preferred nonlonic surfactants are poiyhydroxy fatty add amide surfactants of the 
formula 

R*-C-N-Z, 



25 wherein R\ 



thereof. Pi 
as coconut- 
fructose. 



0 R 1 



is.H, or R 1 is Ci* hydrocarbyl, 2^hydroxyethyl, 2-hydroxypropyl or a mixture 
thereof, R 2 Js 6s*i hydrocarbyl. and Z Is a polyhydroxyhydrocarbyl having a linear hydrocarbyl 
chain with at least 3 hydroxyls directly connected to the chain, or an alkoxylated derivative 
ferkbly. R 1 Is methyl, R z is straight Ci M5 alkyl or C 1<M 8 alkyl or aikenyl chain such 
Ikyl or mixtures thereof, and Z is derived from a reducing sugar such as glucose, 
m fructose, m$ ItoW or lactose, in a reductive amination reaction. 

Higily preferred anionic surfactants include alkyl alkoxylated sulfate surfactants. 
Examples h >reof are water soluble salts or acids of the formula RO(A) m S03M wherein R is an 
unsubstltuteri .Cio-C-w alkyl or hydroxyalkyl group having a C10-C24 alkyl component, 
preferably a Ci<rG» a^Y 1 or hydro-xyalkyl, more preferably Cit-Cib alkyl or hydroxyalkyl, A Is 
35 an ethoxy or pjropoxy unit, m is greater than zero, typically between about 0.5 and about 6, 
more pnefebbly between about 0.5 and about 3, and M Is H or a cation which can be, for 
example, a njetal cation (e.g., sodium, potassium, lithium, calcium, magnesium, etc.), 
ammonium: or substituted-ammonium cation. Alkyl ethoxylated sulfates as well as alkyl 
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propoxylatel sulfates are contemplated herein. Specific examples of substituted ammonium 
cations include methyl-, dimethyl, trimethyt-ammonium cations and quaternary ammonium 
cations such as tetramethyl-ammonium and dimethyl piperdinium cations and those derived 
from alkyiaj Aves such as ethylamlne, dlethylamlne, trfethylamlne, mixtures thereof, and the 
like. Exemplary surfactants are drd B alkyl polyethoxylate (1.0) sulfate (CtrC^EO.OJM). dr 
C, s alkyl pcj yethoxylate (2.25) sulfate (Cirde^SJM, and Ci2-da alkyl polyethoxylate (3.0) 
sulfate (C,IaoE(3.0)M). and Ct r C, 9 aDcyl polyethoxylate (4.0) sulfate (C 17 C, a E(4.0)M), 
wherein M ij conveniently selected from sodium and potassium. 

Sii atile anionic surfactants to be used are alkyl ester sulfonate surfactants Including 
linear estert erf Ce-Czo carboxylic adds (i.e. f fetty acids) which are sulfonated with gaseous 
SO* accortj rrgC to The Journal of the American Oil Chemists Society*, 52 (1975), pp. 323- 
329. Suitabj ? starting materials would include natural fatty substances as derived from tallow, 
palm oil, etc 

ThU preferred alkyl ester sulfonate surfactant, especially for laundry applications. 



Iky) ester sulfonate surfactants of the structural formula: 



0 

II 

CH 



C-OR 4 



20 ! : so 3 m 

wherein R 3 s a Ce-Q* hydrocarbyU preferably an alkyl, or combination thereof, R 4 Is a C t -Cs 

hydrocarby preferably an alkyl, or combination thereof, and M is a cation which forms a 

water solutfa salt with the alkyl ester sulfonate. Suitable salt-forming cations include metals 

such as soc ium, potassium, and lithium, and substituted or unsubstituted ammonium cations, 

25 such as rrv:noethanolamine, diethonolamine, and trlethanolamine. Preferably, R* Is C tC rC,6 
alkyl, and F[ l is methyl, ethyl or isopropyl. Especially preferred are the methyl ester sulfonates 
wherein R a i3 C10-C16 alkyl. 

Ot er* suitable anionic surfactants include the alkyl sulfate surfactants which are 
water soluhle \ salts or acids of the formula ROSO3M wherein R preferably is a C 10 -C 2 4 

30 hydrocarby, preferably an alkyl or hydroxyalkyl having a CVC** alkyl component, more 
preferably a C^ r Ci 9 alkyl or hydnoxyalkyl, and M is H or a cation, e.g., an alkali metal cation 
(e.g. sodiu i, potassium, lithium), or ammonium or substituted ammonium (e.g. methyh 
dimethyl-, fnd trimethyl ammonium cations and quaternary ammonium cations such as 
tetramethylfimmonium and dimethyl piperdinium cations and quaternary ammonium cations 

35 derived frdn alkylamines such as ethylamine, diethylamme, triethylamine, and mixtures 
thereof, and the like). Typically, alkyl chains of Ciz-C ia are preferred for lower wash 
temperatures (e.g. below about 50*C) and Cu-Cu alkyl chains are preferred for higher wash 
temperatures (e.g. above about 50°C). 
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er anionic surfactants useful for detersive purposes can also be included in the 
laundry detj* rgfent compositions of the present invention. Theses can include salts (including, 
for examp!^ sodium, potassium, ammonium, and substituted ammonium salts such as mono* 
di- and triet lafcolamJne salts) of soap, Ca-C^ primary or secondary alkanesulfonates, CrCu 
olefinsulfoni ites. sulfonated polycarboxyfic acids prepared by sulfonation of the pyroSyzed 
product of 1 Ikaline earth metal citrates, e.g., as described In British patent specification No. 
1 ,082,179. pa-C* alkylpolygiycolethersulfates (containing up to 10 moles of ethylene oxide); 
alkyl glycepl sulfonates, fatty acyl glycerol sulfonates, fatty oleyl glycerol sulfates, alkyl 
phenol ethyl ene oxide ether sulfates, paraffin sulfonates, alkyl phosphates, teethionates such 
as the acyl i sejhionates, N-acyl taurates, alkyl sucdnamates and suHtosuccinates, monoesters 
of sulfosuoi ndtes (especially saturated and unsaturated C 12 -Cie monoesters) and diesters of 
sulfosucdn|tes (especially saturated and unsaturated Ce-Cu diesters), acyl sarcostnates, 
sulfates of! alkylpolysaocharfdes such as the sulfates of alkylpolyglucoslde (the nonlonic 
nonsulfated 
polyethoxy 
is a Ce-Cw 

acids and h rdrjogenated resin acids are also suitable, such as rosin, hydrogenated rosin, and 
resin acids I nd hydrogenated resin acids present In or derived from tall oil 

All rtbbnzene sulfonates are highly preferred. Especially preferred are linear 
(straight-chji inj alkyl benzene sulfonates (LAS) wherein the alkyl group preferably contains 
from 10 to ' 8 carbon atoms. 

Further examples a re described in -Surface Active Agents and Detergents" (Vol. I 
and II by ichwartz, Perrry and Berch). A variety of such surfactants are also generally 
disclosed fti OS 3.929,678. (Column 23, line 58 through Column 29, line 23, herein 



compounds being described below), branched primary alkyl sulfates, and alkyl 
carboxylates such as those of the formula RO(CH 2 CH2O) k -CH 2 C00-M+ wherein R 
rikj/K k is an integer from 1 to 10, and M is a soluble salt forming cation. Resin 



25 Incorporate^ 



Wlh en: included therein, the laundry detergent compositions of the present invention 
typically co lpiise from about 1% to about 40%, preferably from about 3% to about 20% by 



weight of sit 
Th 



shjanionic surfactants. 



by reference). 



laundry detergent compositions of the present invention may also contain catio- 
30 nic, ampholjJtid, zwitterionlc, and semi-polar surfactants, as well as the nonionic and/or anionic 
surfactants othjer than those already described herein. 

Cat oriic detersive surfactants suitable for use in the laundry detergent compositions 
of the presjt :nt invention are those having one long-chain hydrocarby) group. Examples of 
such cation! : slurfactants Include the ammonium surfactants such as alkyltrimethylammonlum 
35 halogenictef , and (hose surfactants having the formula: 

[R^OR^HR^OR^R'N+X- 
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wherein R 2 3 $n alkyl or alkyl benzyl group having from about 8 to about 18 carbon atoms in 
the alkyl c^iinl each R 3 is selected form the group consisting of -CH 2 CH r * -CI^CHtCHsh - 
CH 2 CH(ChIohk -CHaCHaCHs-, and mixtures thereof; each R 4 is selected from the group 
consisting & C r C 4 alkyl. C,-C 4 hydrwyalkyl, benzyl ring structures formed by Joining the two 
R 4 groups] -CHaCHOHCHOHCOR^HOHCHzQH, wherein R* Is any hexose or hexose 
polymer ha| ing a molecular weight less than about 1000, and hydrogen when y is not 0: R 5 is 
the same ai R 4 or Is an alkyl chain.wberein the total number of carbon atoms or R 2 plus R 5 is 
not more th(i m about 1 8; each y Is from 0 to about I0,end the sum of the y values is from 0 to 
about 15; a d X is any compatible anion, 

Hi{ ily preferred cationfc surfactants are the water soluble quaternary ammonium 
compounds useful In the present composition having the formula: 

RiRzfW^C (i) 

wherein R, is Cs-C* alkyl. each of R 2 , R 3 and R4 is independently C1-C4 alkyl, C,-C 4 hydroxy 
alkyl, benzy , and -(C 2 H4o)*H where x has a value from 2 to 5, and X is an anion. Not more 
than one of! ^ R3 or R* should be benzyl. 

Thf prefeired alkyl chain length for R, Is C 12 -Ci 5 , particularly where the alkyl group is 
a mixture o I chain lengths derived from coconut or palm kernel fat or is derived synthetically 
by olefin buj d up or OXO alcohols synthesis. 

Prefeired groups for R2R3 and R4 are methyl and hydroxyethyl groups and the anion 
X may be sf lected from halide, methosulphate, acetate and phosphate tons. 

Examples of suitable quaternary ammonium compounds of formulae (i) for use 
herein are: 

coconut trijnethyl ammonium chloride or bromide; 
coconut methyl dihydroxyethyl ammonium chloride or bromide; 
decyl trietijfl ammonium chloride; 
decyl d!m4 hy) hydroxyethyl ammonium chloride or bromide; 
C12.15 dime hyl hydroxyethyl ammonium chloride or bromide; 
coconut di ' tethyl hydroxyethyl ammonium chloride or bromide; 
myristyl tri lethyl ammonium methyl sulphate; 
lauryl dime h>ft benzyl ammonium chloride or bromide; 
lauryl dimd hyl (ethenoxy) 4 ammonium chloride or bromide; 
choline esftrsf (compounds of formula <i) wherein R t is 

CH2-CHrO-C-Cia. 14 alkyl and R 2 R 3 R 4 are methyl). 
II 

O 

di-alkyl imldjs izcfflnes [compounds of formula < 

Otljisr cationic surfactants useful herein are also described in US 4,228.044 and in 
EP 000 224l 
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Wftfen! included therein, the laundry detergent compositions of the present invention 
typically cot iprfee from 0.2% to about 25%, preferably from about 1% to about 8% by weight 
of such cat| nlc surfactants. 

Anjuholytic surfactants are also suitable for use in the laundry detergent 
5 compositions of the present invention. These surfactants can be broadly described as 
aliphatic diivatives of secondary or tertiary amines, or aliphatic derivatives of heterocyclic 
secondary i md tertiary amines in which the aliphatic radical can be straight- or branded- 
chain. One of the aliphatic subsbtuents contains at least about 8 carbon atoms, typically from 
about 8 to i bout 1 8 carbon atoms, and at least one contains an anionic water-solubifizing 
10 group, e.g. cdrboxy, sulfonate, sulfate. See US 3,929,678 (column 19, lines 18-35) for 
examples of ampholyte surfactants. 

Wh*n included therein, the laundry detergent compositions of the present invention 
typically coi i iprtse from 0.2% to about 15%, preferably from about 1% to about 10% by weight 
of such ami > holytic surfactants. 

Zwiterionic surfactants are also suitable for use in laundry detergent compositions. 
These suifsk stents can be broadly described as derivatives of secondary and tertiary amines, 
derivatives heterocyclic secondary and tertiary amines, or denvatives of quaternary 
ammonium! quaternary phosphonium or tertiary sulfbnium compounds. See US 3.929,678 
(column 1 9\ line 38 through column 22, line 48) for examples of zwitterionic surfactants. 

Wi i sn: included therein, the laundry detergent compositions of the present invention 
typically coAiprjse from 0.2% to about 15%, preferably from about 1% to about 10% by weight 
of such 2wii terfonic surfactants. 

Se ii-polar nonionic surfactants are a special category of nonionic surfactants which 
include wat ■ r-soluble amine oxides containing one alkyl moiety of from about 10 to about 18 
carbon atohs and 2 moieties selected from the group consisting of alkyl groups and 



hydroxyaikyfl 



wherein R 3 



groups containing from about 1 to about 3 carbon atoms; watersolubie 



phosphine toides containing one alkyl moiety of from about 10 to about 18 carbon atoms and 
2 moieties selected from the group consisting of alkyl groups and hydroxyalkyl groups 
containing f am about 1 to about 3 carbon atoms; and water-soluble sulfoxides containing one 
30 alkyl moiety from about 10 to about 18 carbon atoms and a moiety selected from the group 
consisting c 1 alkyl and hydroxyalkyl moieties of from about 1 to about 3 carbon atoms. 

Sejjii-polar nonionic detergent surfactants include the amine oxide surfactants having 
the formula 



O 

; t 

R 3 (OR 4 )xN(R 5 )2 

$ an alky!, hydroxyalkyl, or alkyl phenyl group or mixtures thereof containing from 
about 8 to A j)out 22 carbon atoms; R 4 is an alkytene or hydroxyalkylene group containing from 
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about 2 to a )out 3 carbon atoms or mixtures thereof; x is from O to about 3: and each R 5 is an 
alkyi or hydi oxyalkyl group containing from about 1 to about 3 carbon atoms or a polyethylene 
oxide groujj containing from about 1 to about 3 ethylene oxide groups. The R* groups can be 
attached to] *ach other, e g., through an oxygen or nitrogen atom, to form a ring structure. 

ThUe amine oxide surfactants in particular include CurC* alkyi dimethyl amine 
oxides and y alkoxy ethyl dihydroxy ethyl amine oxides. 

Wjjien Included therein, me laundry detergent compositions of the present invention 
typically cot iprise from 0.2% to about 15%, preferably from about 1% to about 10% by weight 
of such serr i-polar nonionic surfactants. 



puiictoffiVBtaa 

Thjii compositions according to the present Invention may further comprise a builder 
system. Any conventional builder system Is suitable for use herein including aluminosilicate 
materials, iilicates, polycarboxyiates and fatty adds, materials such as ethylenediamine 
tetraacetate metal ion sequestrants such as aminopolyphosphonates, particularly 
ethyienediap nine tetramethylene phosphonic acid and diethylene. triamine 
pentamethJ enephosphonic acid. Though less preferred for obvious environmental reasons, 
phosphate j ufltfers can also be used herein. - - 

able builders can be an inorganic Ion exchange material, commonly an Inorganic 
hydrated aiiminosilicate- material, more particularly a hydrated synthetic zeolite such as 
hydrated *j >lite A. X. B, HS or MAP. 

Another suitable inorganic builder material is layered silicate, e.g. SKS-6 (Hoechst). 
SKS-6 is a f rystalline layered silicate consisting of sodium silicate (Na^Os). 

s4 able polycarboxyiates containing one carboxy group include lactic acid, glycolic 
add and ether derivatives thereof as disclosed in Belgian Patent Nos. 931,368, 821,369 and 
821,370. P :lycarboxy!ates containing two carboxy groups include the water-soluble salts of 
succinic act!, malonlc acid, (ethylenedioxy) diacetic acid, maleic acid, diglycollic add, tartaric 
add, tartrof ic s acid and fumaric add, as well as the ether carboxylates described In DE 
2,446,686, feind 2,446,487. US 3.g35 t 257 and the sulfinyl carboxylates described in Belgian 
30 Patent No. { $40,623. Polycarboxyiates containing three carboxy groups include, in particular, 
water-soluble citrates, aconitrates and citraconates as well as succinate derivatives such as 
the carboxjj nethyloxysucdnates described in British Patent No. 1,37g,241, lactoxysucdnates 
described Netherlands Application 7205873, and the oxypoiyearboxylate materials such as 
2-0X3-1,1,31 propane tricarboxylates described in British Patent No. 1,387,447. 

Pol /carboxylates containing four carboxy groups include oxydisucclnates disclosed in 
British Pierit No. 1,261,829. 1,1,2,2,-ethane tetracarboxylates, 1,1,3,3-propane 
tetracarboxylates containing sulfo substituents Include the sulfosucdnate derivatives 
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disclosed iH British Patent Nos. 1,398,421 and 1,398.422 and tn US 3,938.448. and the 
sulfonated ; pjjrolysed dtrates described in British Patent No. 1,082,179, while 
polycarbon ates containing phosphone substituents are disclosed In British Patent No. 
1,439,000. [ 

5 All ycjlc and heterocyclic polycarboxylates include cyclopentane-ds,ds-tis- 

tetracarbox plates, cyclopentadlenide pentacarboxylates, 2,3,4,5-tetrahydro-furan - ds, ds, 
cls-tetracar : oxyiates, 2.5-tetrahydro-furan-cis, discarboxylates, 2.2,5,5,-tetrahydrofuran - 
tetracarbox>1atjB3, 1,2,3,4,5,6-hexane - hexacarboxylates and carboxymethyl derivatives of 
polyhydric alcohols such as sorbitol, mannltol and xylftol. Aromatic polycarboxylates Indude 

10 meilitic add pyromellitic add and the phthalic acid derivatives disclosed In British Patent No. 
1,425,343.; j 

Off he above, the preferred polycarboxylates are hydroxy-carboxylates containing up 
to three cart toxy groups per molecule, more particularly citrates. 

p4 'erred builder systems for use in the present compositions indude a mixture of a 
is water-insoliji rte alumlnoslllcate builder such es zeolite A or of a layered silicate (SKS-6), and a 
water-solublfe carboxylate chelating agent such as citric acid. 

3it?ble chelant for inclusion In the detergent composWons in accordance with the 
jthylenediamine-N f N , Kjlsucdnlc acid (EDDS) or the alkali metal, alkaline earth 
>njium. or substituted ammonium salts thereof, or mixtures thereof. Preferred 
20 EDDS conj)o(inds are the free acid form and the sodium or magnesium salt thereof. 
Examples |tf such preferred sodium salts of EDDS include Na 2 EDDS and NaJEDDS. 
Examples cj such preferred magnesium salts of EDDS include MgEDDS and Mg 2 EDDS. The 
magnesium) salts are the most preferred for Induslon In compositions in accordance with the 
invention. 

Prsjferted builder systems include a mixture of a water-Insoluble aluminosilicate 



builder sucA 



as zeolite A, and a water soluble carboxylate chelating agent such as dtnc add. 



Ottiarbuilder materials that can form part of the builder system for use in granular 
compositor; include Inorganic materials such as alkali metal carbonates, bicarbonates, 
silicates, a d Organic materials such as the organic phosphonates, amino polyalkylene 
phosphonaos and amino polycarboxylates. 

Ot^er* suitable water-soluble organic salts are the homo- or co-polymeric adds or 
their salts, ijr i Which the polycarboxylic acid comprises at least two carboxyl radicals separated 
form each c her by not more than two carbon atoms. 

Po fmjere of this type are disdosed In GB-A-1 ,596,756. Examples of such salts are 
polyacrylatc j of MW 20QO-5000 and their copolymers with maleic anhydride, such copolymers 
having a mi ecular weight of from 20,000 to 70,000, especially about 40,000. 
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5 Enzymes 



ergency builder salts are normally included in amounts of from 5% to 80% by 
composition. Preferred levels of builder for liquid detergents a re from 5% to 
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A ii etergent compositions of the invention may in an embodiment of the Invention 
besides the erido-glucanase having anti-redeposition effect as defined above, comprise other 
enzyme(s) / rtilch provides cleaning performance and/or fabric care benefits. 

Shift enzymes include certain proteases, lipases, cutinases, cellulases, amylases, 
peroxidase i, oxidases (e.g. laccases), mannanase and pectate lyase. 

j 

Proteases : i iny protease suitable for use in alkaline solutions can be used. Suitable proteases 
include those of animal, vegetable or microbial origin. Microbial origin is preferred. Chemically 

or genetic^ 
preferably 



ly modified mutants are included. The protease may be a serine protease, 
; n .alkaline microbial protease or a tiypsin-like protease. Examples of alkaline 
proteases i e subtilislns. especially those derived from Bacillus, e.g», subtiUsin Novo, subtilisin 



iUbtillsin 309, subtilisin 147 and subtilisin 168 (described In WO 89/06279). 
trypsin-like proteases are trypsin (eg. of porcine or bovine origin) and the 
Fusarium pfbtease described in WO 89/06270. 

Preferred commercially 'available protease enzymes include those sold under the 
Evertase™, Kannase™, Alcalase™, Savinase™, Prlmase™. Durazym™, and 
by Novozymes A/S (Denmark), those sold under the tradename Maxatase, 



Maxacal, N axapem, Properase, Purafect and Purafect OXP by Genencor international, and 



those sold 



jnder the tradename Opticlean and Optlmase by Solvay Enzymes. Protease 



29 enzymes rrj ly be incorporated i nto the compositions in accordance with the invention at a 
level of fror ■ 0:00001% to 2% of enzyme protein by weight of the composition, preferably at a 
level of fror 1 0:0001% to 1% of enzyme protein by weight of the composition, more preferably 
at a level o from 0.001% to 0.5% of enzyme protein by weight of the composition, even more 
preferably 4 a .level of from 0 01% to 0.2% of enzyme protein by weight of the composition. 



Lipases : Ar 1 lipase suitable for use in alkaline solutions can be used. Suitable lipases Include 
those of ba : terial or fungal origin. Chemically or genetically modified mutants are included 

Ex- mples of useful lipases include a Humtcola lanuginosa lipase, e.g., as described 
in EP 258 {88 and EP 305 216, a Rhizomucor miehei lipase, e.g., as described in EP 238 
023, a £§Ds!id£ lipase, such as a C. antarctica lipase, e.g., the C. antarotica lipase A or B 
described i EP 214 761, a Pseudomonas ftoa^e such as a P. alcallgenes and P., 
pseudoalcatygenes lipase, e.g., as described In EP 218 272, a P. cepacia lipase, e.g., as 
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a B. subtjlte lipase {Dartois et al., (1993), 
stearothermophlMs lipase (JP 



flypregceng lipase, a Bacillus lipase, e.g 
Biochemical et Biophysica acta 1131, 253-260). a B. 
64/744992} and a B. oumilus lipase (WO 91/16422). 

Ftf thermore, a number of cloned Upases may be useful, including the PeniciQium 
camewberh lipase described by Yamaguchi et al., (1991), Gene 103. 61-67), the Geotricum 
candidum ji aase (Schimada, Y. et al., (1989). J. Biochem.. 106, 383-388), and vanous 
Rhlzopus leases such as a ft de/emar lipase (Hass, M.J et al, (1991), Gene 109, 117-113), 
a ft nfreui lipase (Kuglmiya et al.. (1992). Bioscl. Biotech. Biochem. 56, 716-719) and a ft 
orvzae lipase. 

Ot| er types of lipolytic enzymes such as cutinases may also be useful. e.g., a 
cutlnase dc[ fved from Pseudomonas mendoctna as described in WO 88/09367, or a cutinase 
derived from \ Fusarium solanipisi (e.g. described in WO 90/09446). 

In i i preferred embodiment the lipase is a variant of Humicda lanuginosa DSM 4109 
as described in WO 00/60063. Especially preferred are the variants disclosed in the Example 
in WO 00/4 D063 with improved first wash performance., i.e., T231R+N233R; G91A +D96W 
+E99K I * +G263Q 
*1^64A+I2^ 5T+G266I^T267A+l^69^ 

SWQMDKfciYVKNNQARS; R209P +T231R +N233R ; N33Q +D96S +T231R +N233R 
+Q249R; 699N +N101S +T231R +N233R +Q249R; E99N +N101S +T231R +N233R 
+Q249R. I 

Especially suitable lipases are lipases such as M1 Lipase™, Luma fast™ and Lipo- 
max™ (GeLncor), Lipolase™ and Upolase Ultra™ Lipex™ (Novozymes MS), and Lipase P 
"Amano" (Ajmaho Pharmaceutical Co. Ltd.). 

Thji i lipases are normally incorporated in the detergent composition at a level of from 
0.00001% 4> 2% of enzyme protein by weight of the composition, preferably at a level of from 
0.0001% to 1% of enzyme protein by weight of the composition, more preferably at a level of 
from 0.001' , to 0.5% of enzyme protein by weight of the composition, even more preferably 
at a level o$ r rom 0.01 % to 0.2% of enzyme protein by weight of the composition. 
. 

Amylases: Anvi amylase (alpha and/or beta) suitable for use in alkaline solutions can be used. 
Suitable amylases include those of bacterial or fungal origin. Chemically or genetically mod- 
ified mutanl s are included. Amylases include, for example, alpha-amylases obtained from a 
special strain of B, tichenrfbrmls t described in more detail in GB 1,296,839. Commercially 
available aijiiytases are Natalase™, Termarnyl™ Ultra, Duramyl™, Termamyl™, Fungamyl™ 
and BAN™} (available from Novozymes A/S) and Rapidase™ and Maxamyl P™ (available 
from Generjpor). 
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in a preferred embodiment the alpha-amylase la derived from Bacillus sp. 
12289, NCIB 12512, NCIB 12513 and DSM 9375. Especially preferred are the 
' shown in SEQ ID NOS 1 and 2 of WO 95*26397. 
smother preferred embodiment the alpha-amylase is the AA560 alpha-amylase 
Bacillus sp. DSM 12649 disclosed as SEQ ID NO: 2 In WO 00/60060 (hereby 
by reference). Especially preferred are variants of the AA560 alpha-amylase. 
AA560 variant disclosed in Example 7 and 8 (hereby incorporated by reference, 
amylases are normally incorporated in the detergent composition at a level of 
% to 2% of enzyme protein by weight of the composition, preferably at a level of 
to 1% of enzyme protein by weight of the composition, more preferably at a 
0.001% to 0.5% of enzyme protein by weight of the composition, even more 
aievel of from 0.01% to 0.2% of enzyme protein by weight of the composition. 



lot i 
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Cellulases : 'Any cellulase suitable for use In alkaline solutions can be used. Suitable celiulases 
of bacterial or fungal origin. Chemically or genetically modified mutants are 
itable cetlulases are disclosed in US 4,435.307, which discloses fungal cellulases 
Humicola insolens. Especially suitable cellulases are the cellulases having 
>enefits. Examples of such cellulases are cellulases described In European patent 
lo. 0 495 257. 

preferred embodiment the cellulase is a Thielavia terrestris cellulase, preferably 
disclosed in SEQ ID NO: 9 in WO 96/29397 and SEQ ID NO: 9 herein or an 
at least 70% identity thereto. In preferred embodiment cellulase is the Thielavia 
jihant disclosed in Example 1 of WO 9B/12307. 
Commercially available cellulases include CELLUZYME ,M produced by a strain of 
iso/ens or RENOIZYME™ (Novozymes A/S), and KAC-500(B)» M (Kao 
Cellulases are normally incorporated in the detergent composition at a level of 
% to 2% of enzyme protein by weight of the composition, preferably at a level of 
% ,to 1% of enzyme protein by weight of the composition, more preferably at a 
0!.001%to0.5% of enzyme protein by weight of the composition, even more 
a Jevel of from 0.01 % to 0.2% of enzyme protein by weight of the composition. 



Any mannanase suitable for use In alkaline solutions can be used. Suitable 
include those of bacterial or fungal origin. Chemically or genetically modified 
included. 

preferred embodiment the mannanase is derived from a strain of the genus fla- 
Bacillus sp. 1633 disclosed in positions 31-330 of SEQ ID NO:2 or in SEQ ID 
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Pectate Ivajs gLAny pectate lyase suitable for use in alkaline solutions can be used. Suitable 
pectate lyajses Include those of bacterial or fungal origin. Chemically or genetically modified 
mutants ar6 included. 

In ja preferred embodiment the pectate lyase is derived from a strain of the genus 
Bacillus, e^ecially a strain of Bacillus substilis, especially Bacillus subtills DSM14218 dis- 
closed in SE?Q ID NO:2 or a variant thereof disclosed in Example 6 of WO 02/092741. 
i 
I 

Peroxidases/Oxidases: Peroxidase enzymes are used in combination with hydrogen peroxide 
or a sourcej thereof (e.g. a percarbonate, perborate or persulfate). Oxidase enzymes are used 
in combinaton with oxygen. Both types of enzymes are used for "solution bleaching", i.e. to 
prevent tra sfer of a textile dye from a dyed fabric to another fabric when said fabrics are 
washed toe rther in a wash liquor, preferably together with an enhancing agent as described 
in e.g. W0 94/12621 and WO 95/01426. Suitable peroxidases/oxidases include those of 
plant, bactei ial or fungal ongin. Chemically or genetically modified mutants are included. 

Pqi oxidase and/or oxidase enzymes are normally incorporated in the detergent 
composition at a level of from 0.00001% to 2% of enzyme protein by weight of the 
composition preferably at a level of from 0.0001% to 1% of enzyme protein by weight of the 
composition more preferably at a level of from 0.001% to 0.5% of enzyme protein by weight 
of the composition, even more preferably at a level of from 0.01% to 0.2% of enzyme protein 
by weight df the composition. 

Mixtures of the above mentioned enzymes are encompassed herein, in particular a 
mixture of 4 protease, an amylase, a lipase and/or a callulase. 

Ths enzyme of the invention, or any other enzyme incorporated in the detergent 



composition 



is normally incorporated in the detergent composition at a level from 0.00001% 



to 2% of eif syme protein by weight of the composition, preferably at a level from 0.0001% to 
1% of enzyf ie .protein by weight of the composition, more preferably at a level from 0.001% to 
0,5% of eniyrne protein by weight of the composition, even more preferably at a level from 
0.01% to 0.J !% of enzyme protein by weight of the composition. 

; i 

Bleaching j lenta: Additional optional detergent ingredients that can be included in the deter- 



gent compdfeitions of the present invention include bleaching agents such as PB1, PB4 and 
percariaonat * with a particle size of 400-800 microns. These bleaching agent components can 
include ond or more oxygen bleaching agents and, depending upon the bleaching agent 
chosen, or$ or more bleach activators. When present oxygen bleaching compounds will 
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typically bi present at levels of from about 1% to about 25%. In general, bleaching 
compounds are optional added components in non-liquid formulations, e.g. granular 
detergents. 1 ! 

ThSf ! bleaching agent component for use herein can be any of the bleaching agents 
5 useful for <j stergent compositions including oxygen bleaches as well as others Known In the 
art. 

Thle bleaching agent suitable for the present Invention can be an activated or non- 
activated beaching agent 

On * category of oxygen bleaching agent that can be used encompasses percar- 

10 boxylic achj bleaching agents and salts thereof. Suitable examples of this class of agents 
include ma* tnesium monoperoxyphthatate hexahydrate. the magnesium salt of meta-chloro 
perbenzoic' acid, 4-nanylamino-4-oxoperoxybutyric acid and diperoxydodecanedioic acid. 
Such bleaching agents are disclosed in US 4,483,781, US 740,446, EP 0 133 354 and US 
4,412,934. [Highly preferred bleaching agents also include 6-nonylamlno-6-oxoperoxycaprolc 

1 5 acid as desltpibed in US 4,634,551 . 

AriAther category of bleaching agents that can be used encompasses the halogen 
bleaching a jents. Examples of hypohalite bleaching agents, for example, include trichloro 
isocyanuric {acid and the sodium and potassium dichiorolsocyanurates and N-chloro and N- 
bromo alkar e sulphonamides. Such materials are normally added at 0.5-10% by weight of the 

20 finished prbi Juct, preferably 1 -5% by weight. 

Th) hydrogen peroxide releasing agents can be used in combination with bleach 
activators >uch as tetra-acetyiethylenediamine (TAED), nonanoyloxybenzenesulfonate 
(NOBS, described in US 4,412,934), 3,5-trImethyl-hexsanoloxybenzenesulfonate (JSONOBS, 
described ir EP 120 591) or pentaacetylglucose (PAG), which are perhydrolyzed to form a 

25 peracid as t le active bleaching species, leading to improved bleaching effect. In addition, very 
suitable art the bleach activators C8(6-octanamido-caproyl) oxybenzene-sulfonate, C9(6- 
nonanamidl ' caproyl) oxybenzenesulfonate and C10 (6-decanamido caproyl) 
oxybenzeni sulfonate or mixtures thereof. Also suitable activators are acylated citrate esters 
such as distlosed in European Patent Application No. 91870207.7. 

30 Uslful bleaching agents, including peroxyaclds and bleaching systems compnsing 

bleach actuators and peroxygen bleaching compounds for use in cleaning compositions 
according the invention are described in application USSN 08/136.626. 

Tht hydrogen peroxide may also be present by adding an enzymatic system (i.e. an 
enzyme anh a substrate therefore) which is capable of generation of hydrogen peroxide at the 

35 beginning ir during the washing and/or rinsing process. Such enzymatic systems are 
disclosed in European Patent Application EP 0 537 381. 
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j : 

Ble ictyng agents other than oxygen bleaching agents are also known In the art and 
can be utilized' herein. One type of non-oxygen bleaching agent of particular interest includes 
photoactivajlBd. bleaching agents such as the sulfonated zinc and/or aluminium 
phthalocya$ nes. These materials can be deposited upon the substrate during the washing 

S process, ui on irradiation with fight, in the presence of oxygen, such as by hanging clothes out 
to dry in th| daylight, the sulfonated zinc phthalocyanine is activated and, consequently, the 
substrate id bleached. Preferred zinc phthalocyanine and a photoactivated bleaching process 
are described in US 4,033.718. Typically, detergent composition win contain about 0.025% to 
about 1.25^1 , by weight, of sulfonated zinc phthalocyanine. 

10 Bleaching agents may also comprise a manganese catalyst The manganese 

catalyst msjy. e.g., be one of the compounds described in "Efficient manganese catalysts for 
low-tempert ture bleaching", Nature 369. 1994, pp. 637-639. 

J 

Suds suppmssjors: Another optional Ingredient is a suds suppressor, exemplified by silicones, 
15 and silica-sf icdne mixtures. Silicones can generally be represented by alkylated polysiloxane 
.materials, ^ihile silica is normally used in finely divided forms exemplified by silica aerogels 
and xerogej s and hydrophobic silicas of various types. Theses materials can be incorporated 
as particulates!, in which the suds suppressor is advantageously releasably incorporated. fn a 
water-solutil? or waterdispersible. substantially non surface-active detergent impermeable 
20 earner. Altefc natively the suds suppressor can be dissolved or dispersed in a liquid carrier and 
applied by s sraylng on to one or more of the other components. 

A preferred silicone suds controlling agent is disclosed in US 3.933,672. Other 
particularly « useful suds suppressors are the self-emulsifying silicone suds suppressors, 
described iti German Patent Application DTOS 2,646,126. An example of such a compound Is 
25 DC-544, cd Timercially available form Dow Coming, which is a siloxane-giycol copolymer. 
Especially I referred suds controlling agent are the suds suppressor system comprising a 
mixture of silicone oils and 2-alkyl-alkanols Suitable 2-aikyl~alkano)s are 2-butyl-octanol which 
are comma • ;!a]ly available under the trade name Isofol 12 R. 

Suf:h suds suppressor system are described in European Patent Application EP 0 

30 593 841. 

Es:edally preferred silicone suds controlling agents are described In European 
Patent App i cation No. 92201649.8. Said compositions can comprise a silicone/ silica mixture 
In combinat > >n|with fumed nonporous silica such as Aerosil* 

Th - suds suppressors described above are normally employed at levels of from 
35 0.001 % to J Yo by weight of the composition, preferably from 0.01 % to 1 % by weight. 
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gnents: Other components used in detergent compositions may be employed 



such as j oil-suspending agents, soil-releasing agents, optical brighteners, abrasives, 
bactencide^ tamish inhibitors, coloring agents, and/or encapsulated or nonencapsuiated 
perfumes. 

Es* racially suitable encapsulating materials are water soluble capsules which consist 
of a matrft of polysaccharide and polyhydroxy compounds such as described in GB 
1,464,616-1 

Otter suitable water soluble encapsulating materials comprise dextrins derived from 
ungelatrnizAi starch acid esters of substituted dicarboxyllc acids such as described in US 
3,455,838. F Tiese acid-ester dextrins are. preferably, prepared from such starches as waxy 
maize. wa)J' sorghum, sago, tapioca and potato. Suitable examples of said encapsulation 
materials in dude N-Lok manufactured by National Starch. The N-Lok encapsulating material 
consists oj a modified maize starch and glucose. The starch is modified by adding 
monofunctit ngfl substituted groups such as octenyl succinic acid anhydride. 

Ariliredeposition and soil suspension agents suitable herein include cellulose 
derivatives I such as methylcellulose, carboxymethylceltulose and hydroxyethylcellulose, and 
homo- or ^polymeric polycarboxyllc acids or their salts. Polymers of this type include the - 
poiyacrylatis and malelc anhydride-acrylic acid copolymers previously mentioned as builders, 
as well as I x>polymers of maleic anhydride with ethylene, methylvlnyl ether or methacrylic 
acid, the nialeic anhydride constituting at least 20 mole percent of the copolymer. These 
materials ahp normally used at levels of from 0.5% to 10% by weight, more preferably form 
0.75% to S%. most preferably from 1% to 6% by weight of the composition. 

PrMerynd optical brighteners are anionic in character, examples of which are 
disodium 4ik'-bis-(2-diethanolamincK4-ani!ino -s- triazin-6-ylamino)stilbene-2:2 T disulphonate, 
disodium 4IJ - 4 , -bis-(2-morpholino-4-aniHno-s.triazln-6.ylamlno-stllbene-2;2 , - disulphonate, 
disodium 4<4' - bis-(2.4-dlanl!lno-s-triazin-6-ylamIno)stllbene-2:2• - disulphonate, monosodlum 
4 , ,4 M - bis^2,4-dianilino-s-tri-azln-6 ylamlna)stllbene-2-su!phonate, disodium 4.4' -bis-(2- 
anilino-4-(h| memyl-N-2-hydroxyethylamlno)-s-^^ - disulphonate, 

di-sodium j 4,4' -bis-(4-phenyl-2 f 1,3-triazoi-2-yi)-stilbene-2 i 2 , disulphonate, di-so-dium 
4,4^18(2-31^ Ino-4-(1 -methyl-2-hydroxyethylamlno)-s-triazin-6-ylaml-no)stilbene- 
2.2'disulph<j late, sodium 2(stilbyW , -(naphtho.1\2 , :4.5)-1,2.3, - triazole-2"-sulphonate and 
4,4-bis(2-su lphostyryl)biphenyl. 

Otlh Br useful polymenc materials are the polyethylene glycols, particularly those of 
molecular height 1000-10000, more particularly 2000 to 8000 and most preferably about 
4000. Thes« are used at levels of from 0.20% to 5% more preferably from 0.25% to 2.5% by 
weight. ThUe polymers and the previously mentioned homo- or co-poiymenc poly- 
carboxylate salts are valuable for Improving whiteness maintenance, fabric ash deposition. 
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performance on clay, protelnaceous and oxldizable soils in the presence of 
impurities. 

release agents useful in compositions of the present invention are conventionally 
or terpolymers of terephthalic add with ethylene glycol and/or propylene glycol 
arrangements. Examples of such polymers are disclosed in US 4,116.885 and 

I id EP 0 272 033. A particular preferred polymer in accordance with EP 0 272 033 
ula: 



<| }H;(PEG)43WPOH)o2^ 

i 

i 

where PEGi s -(OCjH^O-. PO Is (OCshfeO) and T is (pOOC 6 HiCO). 



idcapp sd 



15 consisting 

and/or 1, 

sulphoben: 

be em 

capped, art 
20 1 ^-propanediol, 
The 

acid, about) 
13% by 
acid, and 
25 preparation) kre 



combinatfoi 
and di-iongj 



Al^> very useful are modified polyesters as random copolymers of dimethyl 
terephthalah, dimethyl sulfoisophthalate, ethylene glycol and 1.2-propanediol, the end groups 
primarily of sulphobenzoate and secondarily of mono esters of ethylene glycol 
2jJ>ropanedlol. The target is to obtain a polymer capped at both end by 
ite groups, "primarily*, in the present context most of said copolymers herein will 
by sulphobenzoate groups. However, some copolymers will be less than fully 
therefore their end groups may consist of manaester of ethylene glycol and/or 

I, thereof consist "secondarily" of such species, 
selected polyesters herein contain about 46% by weight of dimethyl terephthalic 
16% by weight of 1,2-propanediol, about 10% by weight ethylene glycol, about 
of dimethyl sulfobenzoic acid and about 15% by weight of sulfolsophthalic 
ve a molecular weight of about 3.000. The polyesters and their method of 
described in detail In EP 311 342. 



wefaht 



Softening agents: Fabric softening agents can also be incorporated into laundry detergent 



composition i in accordance w ith t he p resent i nvention. These a gents m ay b e I norganic o r 
organic in t<pe. Inorganic softening agents are exemplified by the smectite clays disclosed fn 
GB-A-1 40 )898 and in US 5,019,292. Organic fabric softening agents include the water 
insoluble fe||tiary amines as disclosed in GB-A1 514 276 and EP 0 011 340 and their 
with mono Cia-C™ quaternary ammonium salts are disclosed In EP-B-0 026 528 
fchain amides as disclosed in EP 0 242 919. Other useful organic ingredients of 
fabric softejning systems include high molecular weight polyethylene oxide materials as 
disclosed Inj EP 0 299 575 and 0 313 146. 

Le^&ls of smectite day are normally in the range from 5% to 15%, more preferably 
from 8% to s |12% by weight, with the material being added as a dry mixed component to the 
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he formulation. Organic fabric softening agents such as the water-Insoluble 
si or dilong chain amide materials are incorporated at levels of from 0.5% to 5% 
[formally from 1% to 3% by weight whilst the high molecular weight polyethylene 
als and the water soluble cationic materials are added at levels of from 0.1% to 
/ from 0.15% to 1.5% by weight These materials are normally added to the spray 
of the composition, although in some instances it may be more convenient to 
s a dry mixed particulate, or spray them as molten liquid on to other solid 
of the composition. 



Invention nMayl also comprise from 0.001% to 10%. preferably from 0.01% to 2%, more 
preferably {>rm 0.05% to 1% by weight of polymeric dye- transfer inhibiting agents. Said 
polymeric 4 e-transfer inhibiting agents are normally incorporated into detergent compositions 
in order to- nhlbit the transfer of dyes from colored fabrics onto fabrics washed therewith. 
These polyMers have the ability of complexing or adsorbing the fugitive dyes washed out of 
dyed fabnci before the dyes have the opportunity to become attached to other articles in the 
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transfer Inhibiting aoents: The detergent compositions according to the present 



Est ecialfy suitable polymeric dye-transfer Inhibiting agents are polyamine N-oxide 
polymers, j< sopolymere of N-vinyl-pynolidone and N-vinylimidazole, polyvinylpyrrolidone 
polymers, p >Iyvlnyloxazol!dones and polyvfnylimidazoles or mixtures thereof. 

Ad lition of such polymers also enhances the performance of the enzymes according 
the inventio i, 

Th detergent composition according to the invention can be in liquid, paste, gels, 
bars or graiji jlar forms. 

Nofr i-dusting g ranulates maybe produced, e.g., as disclosed in US 4,106,991 and 
4,661,452 (jt oth to Novo Industri A/S) and may optionally be coated by methods known in the 
art Examples. of waxy coating materials are polyethylene oxide) products (polyethylene- 
glycol, PEG with mean molecular weights of 1000 to 20000; ethoxylated nonylphenols having 
from 16 toil Methylene oxide units; ethoxylated fatty alcohols In which the alcohol contains 
from 12 to! carbon atoms and in which there are 15 to 80 ethylene oxide units: fatty 
alcohols; fd ty -acids; and mono- and di- and triglycerides of fatty acids. Examples of film- 
forming coapg materials suitable for application by fluid bed techniques are given in GB 
1483591. 

Granular compositions according to the present invention can also be in "compact 
35 form", i.e. trt sy may have a relatively higher density than conventional granular detergents, i.e. 
form 550 t: 950 g/l; in such case, the granular detergent compositions according to the 
present imhntion will contain a lower amount of "Inorganic filler salt", compared to 



21 



22 



11. DEC.2002 1K 18:07 



conventions 



10 



15 



20 



35 



40 



to; 



OZYMES PATENTS 



NO. 1636 P. 23 



granular detergents; typical filler salts are alkaline earth metal salts of sulphates 
and chlork&Sr typically sodium sulphate; "Compact" detergent typically comprise not more 
than 10% fjl ersalt. The liquid compositions according to the present invention can also be in 
"concentraft d form", in such case, the liquid detergent compositions according to the present 
invention wji I contain a lower amount of water, compared to conventional liquid detergents. 
Typically, t| e water content of the concentrated liquid detergent is less than 30%, more 
preferably pss than 20%, most preferably less than 10% by weight of the detergent 
compositions. 

Thi compositions of the invention may for example, be formulated as hand and 
machine laundry detergent compositions including laundry additive compositions and 
composition i suitable for use in the pretreatment of stained fabrics, rinse added fabric 
softener cor ipositions, and compositions for use in general household hard surface cleaning 
operations £ nd dishwashing operations. 

Thti following examples are meant to exemplify compositions for the present 
invention, bjut are not necessarily meant to limit or otherwise define the scope of the invention. 

In jl le detergent compositions, the abbreviated component identifications have the 
following rm anlngs: 



LAS: 
TAS: 
XYAS: 
25 SS: 
25EY- 

30 45EY: 



Sodium linear C i2 alky! benzene sulphonate 
Sodium tallow aikyl sulphate 
Sodium Cix - C 1Y alkyl sulfate 

Secondary soap surfactant of formula 2-butyl octanoic add 

A C, 2 - Cis predominantly linear primary alcohol condensed with an 
average of Y moles of ethylene oxide 



. A C u - Ci 5 predominantly linear primary alcohol condensed with an 
a vi rage of Y moles of ethylene oxide 



XYEZS: C, 
m< 

Nonionlc: 



- C 1Y sodium alkyl sulfate condensed with an average of Z 
of ethylene oxide per mole 

- Ci» mixed ethoxylated/propoxylated fatty alcohol with an 
average degree of ethoxylation of 3.8 and an average degree of 
propoxylation of 4.5 sold under the tradename Plurafax LF404 by BASF 
Gmbh 



CFAA: C 12 - Cu alkyl N-methyl glucamide 

TFAA- : C 1C - C t8 alkyl N-methyl glucamide 

45 Silicate: Amorphous Sodium Silicate (Si0 2 :Ne 2 0 ratio = 2.0) 

NaSKS-6: : Ciystalline layered silicate of formula S-Na2Si 2 0 6 
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Polyacrylati 



8J 



So 



15 

Citrate; 
Citric: 
20 Perborate: 



25 



35 PVP, 



EDDS: 
sodium salt 



Suds 
Suppressor 



Granular 
suppressor; 

Sulphate: 

HMWPEO: 

TAE 25: Ta 
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Carbonate: • Anhydrous sodium carbonate 
Phosphate: Sodium tripolyphosphate 

Copolymer of 1 :4 maleic/acrylic acid, average molecular weight 
about 80,000 

, Polyacrylate homopolymer with en average molecular weight of 
sold under the tradename PA30 by BASF Gmbh 

Zeolite A: i Hydrated Sodium Aluminosilicate of formula Na 12 (AI0 2 SI02)i2. 

27H 2 0 having a prlmaiy particle size In the range from 1 to 1 0 
micrometers 

Tn-sodium citrate dihydrate 
Citric Acid 

Anhydrous sodium perborate monohydrate bleach, empirical 
formula NaBO*H 2 0 2 

PB4: Anhydrous sodium perborate tetrahydrate 

Percarbona fe: Anhydrous sodium percarbonate bleach of empirical formula 
2Na 2 C0 3 .3H 2 0 2 

TAED: Tetraacetyl ethylene diamine 

CMC; Sodium carboxymethyl cellulose 

DETPMP: Diethylene triarnine penta (methylene phosphonic acid), marketed 
Monsanto uqder the Tradename Dequest 2060 



Polyvinylpyrrolidone polymer 

Ethyienediamine-N, N'-dlsucdnic acid, [S.S] isomer in the form of 

25% paraffin wax Mpt 50°C, 17% hydrophobic silica, 58% 
paraffin oil 

12% Silicone/silica, 18% stearyl alcohol, 70% 
starch in granular form 

Anhydrous sodium sulphate 

! High molecular weight polyethylene oxide 

ow alcohol ethoxylate (25) 



Sli *s 



by 



the 



A { ranuiar fabric cleaning composition in accordance with the invention may be 
prepared ai follows: 

23 



24 



11. DEC. 2002*18:08 



10 



15 



20 



25 



30 



35 



iVOZYMES PATENTS 



NO. 1636 P. 25 



Sodium fir ear C« alkyl 
benzene Sulfonate 
Sodium sjulfate 




rilotriacetate 
cf. endoglucanase) 



Boric aci(| 



phonate 




A lornpact granular fabric cleaning composition (density 800 g/l) In accord with the 
invention nriiy be prepared as follows: 



6.5 

15.0 
26.0 
5.0 
0.1 
0.5 
3.0 
4.0 
16.0 
0.1 
Up to 100 



45AS 
25E3S 
25E5 
25E3 
TFAA 
Zeolite A 
NaSKS-6 
Citric acid 
Carbonate 
MA/AA 
CMC 

Enzyme (Infc 
TAED 
Percarbo 
EDDS 

Granular sujils suppressor 
water/mlnoip 

i 
I 

Detergents (ample HI 



L 



endoglucanase) 



8.0 
2.0 
3.0 
3.0 
2.5 
17.0 
12.0 
30 
70 
5.0 
0.4 
0.1 
6.0 
22.0 
0.3 
3.5 
Up to 100% 
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LAS 
TAS 
TFAA 
45AS 
45E7 
25E3S 
6BE11 
25E5 
Citrate 
Carbonate ] 
Citric acid 
Zeolite A 
Na-SKS-6 
MA/AA 
DETPMP 
Enzyme (in I. endo-glucanase) 
Silicate 
Sulphate 
PVP 

Poly (4-wnjjfoyridine)-N- 
Oxide/copo) tnier of vinyl- 
imidazole arjd vinyl- 
pyrrolidone 



10.7 
2.4 

3.1 
4.0 

1.8 

15.0 

2.5 
32.1 

5.0 
0.2 
0.10 
2.5 
5.2 
0.5 



Perborate 
Phenol sulfi 

i 

Water/Minoji 



nate 



Detergent 



Grl 
"Softening 
45AS 
LAS 
68AS 
45E7 
25E3 
Coco-alk 



<ample IV 



4.0 
10.0 

3.0 

6.0 

7.0 
10 

3.0 
25.0 

9.0 

5.0 

0.8 

0.05 

3.0 
0.2 



1.0 
0.2 

Up to 100% 



nuiar fabric cleaning compositions in accordance with the invention which provide 
irough the wash" capability may be prepared as follows: 

10.0 

7.6 



yt-j Jmethyl 



hydroxy- 
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ethyl ammofyiufr chloride 

i 

Citrate 
Na-SKS-6 
Zeolite A 
MA/AA 
DETPMP 
Perborate 
Percarbonajt 9 
TAED 
Smectite < 
HMWPEO 

Enzyme (intjl. endo-glucanase) 
Silicate 
Carbonate 
Granular sil^s I 
CMC 

Water/Mlnojis 



; suppressor 



5.0 

15.0 
4.0 
0.4 
15.0 

5.0 
10.0 

m 

0.10 

3.0 

10.0 

1.0 

0.2 



3.0 
11.0 
15.0 
4.0 
0.4 

15.0 

5.0 
10.0 

0.1 

0.05 

5.0 
10.0 

4.0 

0.1 



Up to 100% 



Hefcivy. duty liquid fabric cleaning compositions In accordance with the Invention may 



as follows: 



1 

1. 

LAS acid foWn 

Citric acid 

25AS acid firm 

25AE2S ao 0 form 

25AE7 

CFAA 

DETPMP 

Fatty acid 

Oleic acid 

Ethanol 

Propanedio 

Enzyme (in : l.ehdo-glucanase) 

Coco-alkyl c Imethyl 
hydroxy ethyl ammonium 



i 



50 
8.0 
3.0 
8.0 
5 

1.0 
8 

4.0 
2.0 
0.10 
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5.0 



2.0 

Up to 100% 



Laundry 

Thtt enzyme composition of the Invention may be useful In a detergent composition 
for househ* d or Industrial laundering of textiles and garments, and in a process for machine 
wash treat* ' ent of fabrics comprising treating the fabrics during one or more washing cycle of 
a machine washing prooess with a washing solution containing the enzyme or enzyme 
preparation the Invention. 

Ty:ically, the detergent composition used in the washing process comprises 
convention* ingredients such as surfactants (anionic, nonionic, zwitterionic, amphoteric), 
builders, blf aches (perborates, percarbonates or hydrogen peroxide) and other ingredients, 
e.g. as desf ibed in WO g7/01620 which is hereby incorporated by reference In its entirety. 

Thi endo-beta-1,4-glucanase of the invention provides advantages such as 
improved slain removal and decreased soil redeposifion. Certain stains, for example certain 
food stainst contain beta-glucans which make complete removal of the stain difficult to 
achieve. Ateo. the cellulosic fibres of the fabrics may possess, particularly in the "non- 



crystalline 1 



-b I . 



md surface regions, bete-glucan polymers that are degraded by this enzyme. 



Hydrolysis jtif such beta-glucans, either in the stain or on the fabric, during the washing 
process dec 'eases the binding of soils onto the fabrics. 
25 Household laundry processes are earned out under a range of conditions. 

Commonly, pe washing time is from 5 to 60 minutes and the washing temperature is in the 
range 15 - 1 0°C, most commonly from 20 - 40°C. The washing solution is normally neutral or 
alkaline, m st commonly with pH 7 - 10.5. Bleaches are commonly used, particularly for 
laundry of white fabrics. These bleaches are commonly the peroxide bleaches, such as 
30 sodium pert orate, sodium percarbonate or hydrogen peroxide. 

MATERIAL? & METHODS 

Strains and donor organism 

35 Thi Bacillus sp. DSM 12648 mentioned above comprises the endo-beta-1,4- 

glucanase e icbding DNA sequence shown in SEQ ID NO:1. 
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BJubtffis PL2306: This strain is the Bsubtilis DN1885 with disrupted apr and npr 
genes (Didc riehsen, B . Wedsted. U M Hedegaard, L, Jensen, B. R., Sjaholm, C. (1990) Clon- 
ing of a!dB, which encodes alpha-acetolactate decarboxylase, an exoenzyme from Bacillus 
br&vls. J. Bdcterfol,. 172, 4315-4321) disrupted in the transcriptional unit of the known Bacillus 

5 subtffis cellillase gene, resulting in cellulase negative cells. The disruption was performed es- 
sentially asj (described in Eds. A.L Sonenshein, J A. Hoch and Richard Losick (1993) Bacillus 
subtilis andt>tt]er Gram-Positive Bacteria, American Society for microbiology, p.618. 

Cojnpfetent cells were prepared and transformed as described by Yasbin, R.E., Wil- 
son, G.A. ajid Voung, F.E. (1975) Transformation and transfection in lysogenic strains of Sa- 

1 o ciilus s ubtiliB: e vfdence f or s elective i nductton o f p rophage i n c ompetent cells. J. Bacteriot, 
121:296-304. 

i 
! 

General molecular biology methods 

it 

Urjlkss otherwise stated all the ONA manipulations and transformations were per- 
15 formed usirip standard methods of molecular biology (Sambrook et al. (1989) Molecular clon- 
ing: A laboratory manual, Cold Spring Harbor lab., Cold Spring Harbor, NY; Ausubel, F. M. et 
ai. (eds.) "Qurrent protocols in Molecular Biology". John Wiley and Sons, 1995; Harwood, C. 
R., and Cluing, S. M. (eds.) "Molecular Biological Methods for Bacillus". John Wiley and 
Sons, 1990j)l. • 

20 Enzymes for DNA manipulations were used according to the manufacturer's instruc- 

tions (e.g. restriction endonucteases, ligases etc, are obtainable from New England Biolabs, 
Inc.). •! 

Plasmids ; 

25 pMpL944. This plasmid is a pUB1 10 derivative essentially containing elements mak- 

ing the plasijnid propagate in Bacillus subtilis, kanamycln resistance gene and having a strong 
promoter arid signal peptide cloned from the amyL gene of BJichenfformls ATCC14S80. The 
signal peptide contains a Sacll site making it convenient to clone the DNA encoding the ma- 
ture part of k protein in-fuslon with the signal peptide. This results in the expression of a Pre- 

30 protein which is directed towards the exterior of the eel). 

The plasmid was constructed by means of ordinary genetic engineering and is briefly 

described inlthe following. 

i 

Construction of DMOL944: 

The.bUB110 plasmid (McKenzie, T. et al., 1986, Plasmid 15:93-103) was digested 
35 with the unique restriction enzyme Neil. A PCR fragment amplified from the amyL promoter 
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encoded oif the plasmid pDN1981 (P.L Jorgensen et al., 1990. Gene, 96. p37-4l.) was di- 
gested withj McU and inserted in the Neil digested pUBl 10 to give the plasmid pSJ2624. 
The) wo PCR primers used have the following sequences: 

# LWN5494 (SEQ ID NO:5) 
5*A iTCGCCGGGGCGGCCGCTATCAATTGGTAACTGTATCTCAGC -3' 

# LWN5495 (SEQ ID NO:6) 
5 '4 5TCGCCCGGGAGCTCTGATCAGGTACCAAGCTTGTCGACCTGCAGAA 
TQ \GG CAGC AAGAAGAT -3' 

)rimer #LWNS494 inserts a Notl site in the plasmid. 

Jlasmid pSJ2624 was then digested with Sad and Notl and a new PCR fragment 
amyL promoter encoded on the pDN1981 was digested with Sad and Notl and 
fragment was inserted in the Sacl-Notl digested pSJ2624 to give the plasmid 



cloning replaces the first amyL promoter cloning with the same promoter but in 
direction. The two primers used for PCR amplification have the following se- 



#LWN5938jtSEQ ID NO:7) 

5*-j( JTCGGCGGCCGCTGATC AC GT ftCCAAGCTI GTCGACCTGC ^GAA rG 
AG 3CAGCAAGAAGAT -3' 
#LWN5939i [SEQ ID NO:8) 

5" -i iTCGGAGCTCTATCAATTGGTAACTGTATCTCAGC -3' 
The! alasmid pSJ2670 was digested with the restriction enzymes Pstl and Bell and a 
PCR frag mi nt amplified from a cloned DNA sequence encoding the alkaline amylase SP722 
(Patent # W09526397-A1) was digested with Pstl and Bel) and inserted to give the plasmid 
PMOL944. The two primers used for PCR amplification have the following sequence: 
#LWN7B64 SEQ ID NO:9) 

5' I ^ACAGCTGATCACGACTGATCTTTTAGCTTGGCAC-3' 
3LWN7901 (SEQ ID NO.10) 

5' ffXACTGCAGCCGCGGCACATCATAATGGGACAAATGGG -3' 



Thj 

i 



primer #LWN7901 inserts a Sacll site in the plasmid 



Genomic C( 4A Preparation 

Thfe strain DSM 12648 was propagated fn liquid medium 2xTY containing 1% 

carboxymettiyl-celtulose + (0.1M Na2C03 + 0,1 M NaHC03 separately autoclaved and added 
aseptically i fter cooling to room temperature). After 16 hours of Incubation at 30°C and 300 
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rpm, the c^Bs .were harvested, and genomic DNA was Isolated by the method descnbed by 
Pitcher et \l. [Pitcher, D. G., Saunders, N. A, Owen, R. J; Rapid extraction of bacterial 
genomic DK A with guanidium thlocyanate; Lett Appl Microbiol 1989, 8:151-156]. 



5 Media 



TY 



10 



is .described in Ausubel. F. M. et al. (eds.): 'Current protocols in Molecular Biol- 
ogy", John Wiley and Sons, 1995). 

2xTj ' (as described in Ausubel, F. M. et al. (eds.): "Current protocols in Molecular Bi- 
ology", Johr WUey and Sons. 1995). 

LB t gar (as described in Ausubel, F. M. et al. (eds.): "Current protocols in Molecular 
Biology", J6 in Wiley and Sons, 1995). 

LBF? 9 is LB agar supplemented with 0.5% Glucose and 0.05 M potassium phosphate. 

pH 7.0 



15 



Megazymej 
bp* 
Celt 



AZQL-HE-cellulose Is added to LBPG-agar to 0.5 % AZCL- HE-celiulose is from 



Australia. 

media is described in EP 0 506 780 (WO 91/09129), 
8-2 media is described in patent application WO 00/75344 A1 ). 



Test for L/U stability 

20 The endo-^l jcanase/ceflulase is incubated with different concentrations of LAS (linear alkyi 
benzene siil shonate; Nansa 1 169/P) for 10 min at 40°C. The residual activity is determined 
using the e| :U method described in the Materials & Methods section. 

I 

LAS Is dilute d in 0.1 M phosphate buffer pH 7.5. 
25 The followiA j concentrations is used. 

500 ppm, 2{ 0 ppm, 100 ppm, SOppm, 25ppm, and 10 ppm on no LAS. 

j 

The endo-g) jcanase Is diluted in the different LAS buffers to 0.2 S-CEVU/ml final concentra- 
tion in a toti I volume of 10 ml and incubated for 10 min in a temperature controlled water 
30 bath. 

Then the ret idyal activity is determined in duplicate using the ECU method. 



The two 
35 prepared in) 
PHBAH, 



samples i 



fes of 0.5 ml solution were mixed with 1 .5 ml 1% CMC solution (Hercules 7L) 
he same phosphate buffer, incubation for 20 min at 40°C, and then stopped with 
soBium tartrate in 2% NaOH. 
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i 

The similar blank sample of 0.5 mi was added to the CMC solution after addition of stop rea- 
gent 

The sampled are cooked for 10 min and the absorbance is measured at 410 nm. 

5 The activity is measured after subtraction of the blank. 
The activity, with no LAS was 100%. 

i 

Determination of endo-beta-1 ,4-glucanase activity 

i • 

I 

10 ECUmethoid 

In the ECU method the ability of the enzyme sample to reduce the viscosity of a solu- 
tion of carboxymethyl-cellulose (CMC) is determined, and the result Is given in ECU. The re- 
duction in viscosfty is proportional to the endo-cellulase activity. Conditions: CMC type 7LFD from 
Hercules, pH 7.5 in 0.1 M phosphate buffer, CMC concentration 31.1 g per liter reaction at 
15 40°C for 3d [minutes. A vibration viscoslmeter such as MIVI 3000, Sofraser, France is used to 
measure thp viscosity. 

CeDazymeC method 

Cellazyme C is an endo-glucanase assay substrate, supplied in tablet form by 

20 Megazyme International Ireland Ltd. Reference is made to Megazyme's pamphlet CZC 7/99 
which states- "The substrate Is prepared by dyeing and cross-Hnking HE-cettulose to produce 
a material : tohich hydrates in water but is water insoluble. Hydrolysis by endo-beta-1 ,4- 
glucanase produces water-soluble dyed fragments, and the rate of release of these (increase 
in absorbance at 590nm) can be related directly to enzyme activity." 

25 The! enzyme sample is added to 6ml of a suitable buffer In a test tube, one Celiazyme C tablet 

is added and 'dispersed by shaking the tube, then the tube is pieced in a water bath at 40*C. The con- 
tents are mixed by brief shaking after approximately 15, 30, 45 and 60 minutes After 60 minutes the 
solution is filtered through Whatman GP/C filters, 8cm diameter. The absorbance of the filtered solution 
is measured at 590nrn. 



Determination of Mannanase activity 



Mannanase activity may be tested for by applying a solution to be tested to 4 mm diame- 
ter holes puhched out in agar plates containing 0.2% AZCL galactomannan (carob), i.e. sub- 
strate for the assay of endo-1.4-beta-D-mannanase available as CatNo.l-AZGMA from the com- 
35 pany Megazyme (Megazyme's Internet address: 
http://www.ryjeg^ 
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expression of endo-taeta-1 f 4-gtucanase gene from Bacillus sp. 
and expression of mature endo-olucanase in B.subtilis. 



Thel 3ndo-glucanase encoding DNA sequence of the Invention was PCR amplified us- 
ing the PCfjl primer set consisting of these two oDgo-nucleotides: 

i 



#168684 (SEQ ID NO:11) 



10 S'-CATTCI 



GCA G CC GCG G CA GCA GAA GGA AAC ACT CGT GAA GAC-3* 



#168685 (^EQ ID NO:12) 

5'-GCG TTC \ AGA CGC GCG GCC GCT TAC TCT TCT TTC TCT TCT TTC TC-3' 
Restriction sites Sad I end Notl are underlined. 

| The oligonucleotides were used in a PCR reaction in HiFideiityTM PCR buffer 
(Boehringer Mannheim, Germany) supplemented with 200 micro M of each dNTP, 2.6 units of 
HiFidelityTfl/ Expand enzyme mix and 200 pmol of each primer. Chromosomal DNA Isolated 
from Bacillu > sp. DSM12648 as described above was used as template. 

j The PCR reaction was performed using a DNA thermal cycler (Landgraf, 
Germany), f )ne incubation at 94°C for 1 mm followed by ten cycles of PCR performed using a 
of denaturation at 94°C for 15 sec, annealing at 60°C for 60 sec, and extension 
I20sec, followed by twenty cycles of denaturation at 94°C for 15 sec, 60°C for 60 
sec and 72J Z for 120 sec (at this elongation step 20 sec are added every cycle). 5 pi aliquots 
of the amplf ication product was analysed by electrophoresis In 0.7 % agarose gels (NuSleve, 
FMC). The' appearance of a DNA fragment size 2.4 kb indicated proper amplification of the 
gene segmc nt. 

Subclonina bf PCR fragment: 



cycle profit 
at 72°C for 

2 L .iu 



45 j nicroL aliquots of the PCR products generated as described above were purified 
using QlAquick PCR purification kit (Qiagen, USA) according to the manufacturer's Instruc- 
tions. The ( mfied DNA was eluted in 50 microL of 10mM Tris-HCI F pH 8.5. 
5 pg of pM:>L944 and 25 microL of the purified PCR fragment was digested with Sacll and 
ph'oresed in 0.7 % agarose gels (NuSleve, FMC), the relevant fragments were 
excised froijn the gels, and purified using QlAquick Gel extraction Kit (Qiagen, USA) according 
to the mantfacturer's instructions. The isolated PCR DNA fragment was then llgated to the 
gested and purified pMOL944. The ligation was performed overnight at 16 P C us- 



Sacll-Notl d 
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ing 0.5 rrticrp g of each DNA fragment, 1 U of T4 DNA ligase and T4 ligase buffer (Boehringer 
Mannheim,! Sermany). 

The Dgatlon mixture was used to transform competent 8. subttlis PL2306. The trans- 
formed celfc ; were plated onto LBPG-10 micro g/ml of kanamycin-agar plates. After 18 hours 

5 incubation i 1 37°C colonies were seen on the ptates. Several clones were analyzed by isolat- 
ing plasmid DNA from overnight culture broths. 

Orjt? such positive clone was re-streaked several times on agar plates as used 
above;th!si clone was cal/ed MB1181-7. The clone MB118V7 was grown overnight in TY- 
lOmlcro g/ij)>L kanamycin at 37°C, and next day 1 ml of cells were used to isolate a plasmid 

10 from the ceus using the Qiaprep Spin Plasmid Mlntprep Kit #27106 according to the manufac- 
turers recohmendattons for a subffls plasmid preparations. This DNA was sequenced and 
revealed a DNA sequence identical to the endo-glucanase gene in SEQ ID NO:1 bp 1- 2322 
encoding tffe mature endo-glucanase. The derived protein sequence is represented in SEQ 
ID NO: 2. 



EXAMPLES! 1 
16 Expression and recovery of the endo-glucanase from Bacillus $p. DSM 12648 

MB1 181-7 obtained as descnbed in Example 1 was grown in 15 x 200 ml CaMB-2 
media with! 10 microg/mL of kanamycin. In 500 mL two-baffled shake flasks, for 4 days at 
37°C at 300 rpm, whereby about 2500 ml of culture broth was obtained. The culture fluid was 
flocculated: >y adding 50% CaCfe (10 ml per liter of culture broth) together with 11% sodium 
20 aluminate (1 0 mL per liter of culture broth}, maintaining the pH between 7.0 and 7.5 by adding 
20% formic acid. Cationic agent Superfloc C521 (25 mL of a 10% v/v dilution per liter of cui- 
ture broth) 4nd anionic agent Superfloc A130 (75 ml of a 0.1% w/v dilution in water per liter of 
culture broth) was added during agitation to complete the flocculation. The flocculated mate- 
rial was separated by centrlfugafion using a Sorval RC 3B centrifuge at 10000 rpm for 30 min 
25 at 6°C. The[ esulting supernatant contained the endo-glucanase activity, 

Thi . supernatant was clarified using Whatman glass filters GF/D and C. Then ultra- 
filtration wa > used to concentrate and reduce the ionic strength of the solution. The ultra- 
filtration membrane was Filtron UF with a cut-off of 10 kDa. After ultra-filtration the solution 
had conductivity < 3mS/cm. The pH was adjusted to pH 8.0. 
30 Ani >n-exchange chromatography on Q-Sepharose was then used for additional puri- 

fication. The solution from ultra-filtration was applied to a 300 mL column containing Q- 
| (Pharmacia) equilibrated with a buffer of 25 mmol Tris pH 8.0. The endo- 
glucanase IpDund to the Q-Sepharose, and was then eluted using a 0.5 M NaCI gradient. The 
fractions wttl high endo-glucanase activity were pooled. The endo-glucanase activity of the 
35 final pooled- (endo-glucanase solution was approximately 1000 ECU per mL 
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example!* 
Stain rem 

nase tit 
is essentially 



CcJiton 
swatches 
and dried. 
10 swatches is 
after washirg 

Svifctches: 
pre-washed 
weight approximately 



Washing 



trol by wate 



a)re 



Washing 
bath temperature 
The detergejnt 
swatches 
three clean ! 
30 are removdty 
spread flat 

Reflectance 
spectrophoi >meter. 



center of 
35 swatches. 
The 



reflecta ice 



J and anti-redeposition effect 

test demonstrates the stain removal and anti-redeposition effects of the gluca- 
i In Example 2. Additionally this test demonstrates that the enzyme performance 
unchanged when sodium perborate bleach Is included. 

swatches are stained with beta-glucan (from barley) plus carbon black. Soiled 
washed together with clean swatches. After washing the swatches are rinsed 
e soil removal from the soiled switches and the soil redeposition onto the clean 
determined by reflectance measurements. The soil removal and soil redeposition 
without or with addition of the endo-glucanase are compared. 

Cut from 100% cotton fabric, type #2003 (Tanigashira, Osaka, Japan), 
at 40°C as a precaution to remove any water soluble contaminations, size 5x5cm. 
0.3g. 

equipment Stirred beakers, beaker volume 250 ml. with temperature con- 
bath heating. The equipment is a multi-beaker miniature agitator washer, 
solution: Prepared by adding the following into deionised water 
carbonate, 0.5 g per liter 
bicarbonate, 0.7 g per liter 
7Mg*\ to give water hardness 12°dH 

surfactant, Surfac SDBS80 (sodium alkylbenzene sulphonate), 0.5 g per liter 
surfactant, Berol 537 (Akzo Nobel). 1.0 g per liter 
ium perborate, type SPB from wfk Testgewebe, either 0 or 1.0 g per liter 
jtion pH is approximately 9.5. 

procedure: tOQmL detergent solution is added to each beaker. The water 
is 40°C. The mechanical agitators are operated at approximately 125 rpm. 
solutions are pre-warmed for 10 minutes and then the endo-glucanase and the 
added. In each case three soiled swatches (prepared as described below) and 
swatches are added to each beaker After washing for 30 minutes, the swatches 
from the detergent solution, rinsed under running tap water for 5 minutes, 
cn absorbent paper and allowed to dry. 

measurements: Made using a Macbeth 7000 Color Eye reflectance 
. In the case of the soiled swatches, each swatch is measured once in the 
soiled area, then the average value is calculated, in the case of the clean 
4bcb swatch is measured once on each side, then the average value is calculated, 
measurements are all made at 500nm. 
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ed swatches: Soiled swatches are made using beta-glucan (from barley) and 
(fcarbon for detergency tests'* supplied by Sentaku Kagaku Kyokai, Tokyo, Ja- 
Dissolve about 0.67g of beta-glucan In 100 mL tap water by stirring and warming to 
0.33g carbon black. Blend with an UltraTunrax T25 blender, speed 4000 rpm for 2 
A» )ly- 250 microU of the beta-gtucan/carbon onto the center of each swatch. Allow to 
dry overnigrjt at room temperature. 

swatches used in this example had an average reflectance value of g3.5 before 
[{on and 17.5 after soiling. 

_ jcanase addition: The endo-glucanase from Example 2 was added to give an 
iientratten of 0, 20 or 100 ECU per liter of detergent solution. 
Results: Detergent without bleach (average of reflectance measurements after wash- 



Endo-glucanase added 



swie itches 



20 ECU per liter 
100 ECU per liter 



Soiled swatches Clean 

25.1 33 5 
35.7 46.7 

40.2 59.1 



creased 
compared << 
creases thJ 
swatches 
{©deposition 
bleach. 



Results: Detergent with bleach (average of reflectance measurements after washing) 
Enflo-giucanase added Sotted swatches Clean swatches 

0 24.6 27.7 

20 ECU per liter 36.8 52.6 

100 ECU per liter 39.3 63.2 



endo-glucanase increased the removal of soil from the fabric, as seen by the 1n- 
ctance value of the stained swatches after washing with endo-glucanase as 
the result after washing without endo-glucanase. The endo-glucanase also de- 
soil redepositton, as seen by the increased reflectance value of the clean 
er washing with endo-glucanase. The improvements of soil removal and anti- 
provided by the endo-glucanase are essentially unchanged by the addition of the 



Th f 



I 

dpi 



EXAMPLE v 

Antl-redepl sition effect 

Cl| an- cotton fabric is washed together with soiled cotton fabric in a solution of a 
household t etergent The wash is carried out in a Terg-O-Tometer. During the wash, soil is 
released from the soiled fabric into the detergent liquor. This soil can then redeposit onto the 
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i; 

dean cottoji After washing, the cotton fabrics are rinsed and dried, and then measured with a 
reflectance.spectrophotometer in order to detect the degree of soil redeposition. 
Detergent Powder household detergent, Asian. 
Detergent concentration: 0.67g/L in water with hardness 4°dH. 
5 1 000 mL of detergent solution per T-O-T beaker. 

Cotton fabric Total of 33g fabric per T-O-T beaker, comprising suitably sized pieces of. 

white woven cotton, #2003 (Tanlgashira, Osaka. Japan), total weight 1 1g 

white cotton interlock, total weight I3g 

solted cotton fabric, type EMPA101 (EMPA, Switzerland), total weight 9g. 
1 0 Wash: Temperature 25°C, wash ttme 40 minutes, at 125 rpm. After washing the #2003 cotton 
Is rinsed under running tap water for 10 minutes, then dried. 

Reflectance^ measurements. The pieces or #2003 woven cotton are measured, on both sides, 
using a Macbeth 7000 reflectance spectrophotometer, 500nm. The average result for meas- 
urements from each T-OM beaker is calculated. 
15 Enzyme addition; In this trial, the glucanase prepared as described In Example 2 was added 
to the detergent liquor before the start of the wash step. 
Results: 

GlCfcanase added, Reflectance of #2003, 

ECU per liter at 500nm 

20 0 76.67 

0 76.05 

1 81.86 
5 84 30 
20 84.85 

25 50 85.99 

From the results it can be concluded that addition of the endo-glucanase reduces the soil re- 
deposition 

! 
■ 

30 Example 5 
LAS stability 

The LAS stability of the endo-glucanase prepared in Example 2 is tested as described in the 
Materials & Methods section. 

35 Example 6 ' 

!l 
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Example 4 and 5 is repeated with a combination of the endoglucanase prepared 
combination with the We/av//a terrestrfs variant disclosed in Example 1 of WO 
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1. A detergent composition comprising an endo-glucanase, wherein the e ndo-gtucanase is 
selected frojn one of 

(Q the endo-glucanase Having the amino add sequence of position 1 to posi- 
tion 773 of SEQ ID NO: 2; 
(ii^ an endo-glucanase having a sequence of at least 70% Identity to the amino 
j add sequence of position 1 to position 773 of SEQ ID NO'2; or a fragment 
thereof that has glucanase activity, when identity is determined by GAP pro- 
vided in the GCG program package using a GAP creation penalty of 3.0 and 
GAP extension penalty of 0.1. 

2. A determent composition comprising anionic tensldes and a combination of an endo- 
glucanase as described in Claim 1 and a fungal ceilulase. wherein both enzymes are stable in 
the presence of anionic tensides. 

3. A detergdnt composition of daim 1 or 2 9 wherein 
(a) the endciglucanase is selected from one of 

the endo-glucanase having the amino acid sequence of position 1 to posi- 
tion 773 of SEQ ID NO: 2; 

an endo-glucanase having a sequence of at least 70% identity to the amino 
acid sequence of position 1 to position 773 of SEQ ID NO:2; or a fragment 
thereof that has glucanase activity, when identity is determined by GAP pro- 
vided in the GCG program package using a GAP creation penalty of 3.0 and 
GAP extension penalty of 0.1. 
(b) the cjellulase is selected from one of 

the ceilulase having the amino add sequence of position 1 to position 299 
of SEQ ID NO: 4 or 

a ceilulase having a sequence of at least 70% identity to the amino acid 
sequence of position 1 to position 299 of SEQ ID NO:4, or a fragment 
thereof that has ceilulase activity, when Identity is determined by GAP pro- 
vided in the GCG program package using a GAP creation penalty of 3.0 
and GAP extension penalty of 0.1 . 



i 



4. The dete ■ge.nt composition of claims 1 to 3, wherein the endo-glucanase is denved from 
Bacillus spj KSM-S237 (FERM P-165067) or comprises a polypeptide endogeneous to Bacil- 
lus sp, DSM 12648 shown In SEQ ID NO: 2. 
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5. The detergent composition of claims 1 to 4. wherein the endo-glucanase Is active at a pH 
at least in the range of 4-11. preferably 5.5-10.5. 

5 6. The detergent composition of claims 2 to 5, wherein ceOulase is derived from a strain of the 
genus Thielpvia, preferably a strain of Thielavia terrestris, especially Thlelavia terrasMs NRRL 
6126 and stfown in SEQ ID NO: 4. 

4 ' 

I 

7. The composition of claims 1 to 6. wherein the composition further comprises one or more 
10 enzymes selected from the group consisting of proteases, cellulases, beta-glucanases, heml- 

cellulases. lipases, peroxidases, lactases, alpha-amylases. glucoamylases, cutinases, pecti- 
nases, reductases, oxidases, phenoloxldases, llgnlnases. pullulanases, pectate lyases, xy~ 
logiucanas&s, xylanases, pectin acetyl esterases, polygalacturonases, rhamnogaiacturo- 
nases, pectin lyases, other mannanases, pectin methylesterases, cellobiohydrolases, trans- 
1 5 glutaminasfb; or mixtures thereof. 

8. The coimosition of claims 1 to 7 f wherein the protease is derived from a strain of Bacillus, 
preferably where the protease is a subtilisin selected from the group of subtilisin Novo, subtil- 
isin Carlsberg, subtilisin 309, subtilisin 147 and subtilisin 166. 

20 j 

9. The conipositlon of claim .1 to 8, wherein the lipase is derived from a strain of the genus 
Humicola, preferably a strain of Humicola lanuglnose. especially Humicoia lanuginosa 
DSM4109. : . 

« 

25 10. The composition of claims 1 to 9, wherein the alpha-amylase is derived from a strain of 
the genus Bacillus, preferably a strain of Bacillus sp., especially Bacillus sp, DSM 12649, 
NCIB 125121 or NCIB 12513. 

11. The composition of claims 1 to 10, wherein the mannanase is derived from a strain of the 
30 genus Bacitius t preferably Bacillus licheniformis, especially Bacillus licheniformis sp. I633 

• 

12. The composition of claims 1 to 11, wherein the pectate lyase is derived from a strain of 
the genus Phallus, preferably Bac///us subttlis, especially Bacillus subtllls DSM14218 

36 13. The composition of claim 1 to 12, wherein the cellulase Is derived from a strain of the ge- 
nus HumicQlp, preferably Humicola insolens, especially Humicola insolens DSM 1800. 
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14. A process' for washing a fabric, comprising contacting a fabric with an aqueous solution of 
a composition of claims 1 to 13 under agitation for an effective period of time. 



15. The process of claim 14, wherein the period of time is between 2 minutes and 2 hours, 
5 preferably 10 minutes to 60 minutes. 

16. A process of claim 15. wherein the weight ratio of the endo-glucanase protein component 



to the total; 



iljjmzyme 



protein is less than 1:2. 
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relates to a detergent composition comprising an endo-glucanase having anti- 
effect. 
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Patent- oo 

VaremaDrfestyrelsen 



us sp. 



CDS t 
(l)-.:<2322) 



<400> 1 

gca gaa gga jdac act cgt gaa gac aat ttt aaa cat tta 
Ala Glu Giy Visn Thr Arg Glu Asp Asn Phe Lys His Leu 

10 

gac aat gtt daa cgc cct tct gag get ggc gca tta caa 
Asp Asn val t.gs Arg Pro Ser Glu Ala GTy Ala Leu Gin 



25 



gtc gat gga iaa atg aca tta gta gat caa cat gga gaa 
val Asp Giy (tin Met Thr Leu Val Asp Gin His GTy Glu 
K 35 T 40 4S 

tta cgt gga izg agt aca cac gga tta caa tgg ttt cct 
Leu Arg Giy Met ser Thr His GTy Leu Gin Trp Phe Pro 



SO 



aat gat aac tea tac aaa get ctt get aac gat tgg gaa 
Asn Asp Asn /la Tyr Lys Ala Leu Ala Asn Asp Trp Glu 
65 f 70 75 



att cgt eta 
He Arg Leu 



act atg tat gtc ggt gaa aat ggc tat get 
Ala Met Tyr val Gly Glu Asn GTy Tyr Ala 
85 90 



gag tta att e.aa age aga gtc att aaa gga ata gat ctt 
Glu Leu He y^s ser Arg Val He Lvs Gly lie Asp Leu 



aat gac atg aat gtt att gtt gat tgg cat gta cat gca _ , r 
Asn Asp Met ifyr Val lie Val Asg Trp Mis val His Ala Pro Gly Asp 



115 



60 



12 



125 



tta ggt aat 
Leu Gly Asn 
15 

tta caa gaa 
Leu Gin Glu 
30 

aaa att caa 
Lys He Gin 



gar ate ttg 
Glu tie Leu 



tea aat atg 
ser Asn Met 
80 

tea aat cca 
Ser Asn Pro 
95 

get att gaa 
Ala He Glu 
110 

cct ggt gat 

-l> 



cct aga gat ccc gtt tac get gga gca gaa gat ttc ttt 
Pro Arg Asp riro val Tyr Ala Gly Ala Glu Asp Phe Phe 
130 -1 135 140 

gca gca tta t[at cct aac aat cca cac att att tat gag 
Ala Ala Leu Tyr Pro Asn Asn Pro His Xle lie Tyr Glu 
145 150 155 

gag cca agt agt aac aat aat ggt gga get ggg att cca 
Glu Pro ser Ser Asn Asn Asn GTy GTy Ala GTy lie Pro 



165 



170 



aga gat att 
Arg Asp lie 



tta gcg aat 
Leu Ala Asn 
160 

aat aat gaa 
Asn Asn Glu 
175 



gaa ggt tgg gcg gta aaa gaa tac get gat cca att gta gaa atg 

page 1 
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48 
96 
144 
192 
240 
286 
336 
384 
432 
480 
528 
576 



43 



m • 

11 DEC. 2002 18: 121 NOVOZYMES PATENTS NO. 1636 P. 44 



'i 



:, • , 10383. ST25 n n , 

Glu Gly Trp Asn Ala val Lys Glu Tyr Ala Asp Pro lie val Glu Met 
?80 185 190 

tta cgt gat Age gag aac gca gat gac aat ate ate att gtg gat agt 624 
Leu Arg asp ser Gly Asn Ala asp asp Asn He He He vaT Giy ser 
195 ;} 20& 205 

cca aac tgg agt cag cgt cct gac tta gca get gat aat cca att aat 672 

pro Asn Trp Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn pro lie Asn 
210 ■! 215 220 

:{ 

gat cac cat aca atg tat act gtt cac ttc tac act ggt tea cat get 720 

asp His His Ehr Met Tyr Thr val His Phe Tyr Ttir Gly Ser Hts Ala 
225 I] 230 235 240 

get tea act Hag age tat ccg cct gaa act cct aac tct gaa aga gga 768 
Ala ser Thr Glu ser Tyr pro Pro Glu Thr Pro Asn ser Glu Arg Gly 
4 245 250 255 

aac gta atg agt aac act cgt tat gcg tta gaa aac gga gta gcg gta 816 
Asn Val Met Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val 
260 265 270 

ttt gcg aca gaa tgg gga aca agt caa gca aat gga gat ggt ggt cct 864 
Phe Ala Thr Glu Trp Gly Thr ser Gin Ala Asn Gly Asp Gly Gly Pro 



275 



Glu Trp Gly Thr ser Gin Ala Asn Gly Asp 
I 280 28S 



912 



960 



tat ttt gat gaa gca gat gta tgg att gag ttt tta aat gaa aac aac 
Tyr Phe Asp Glu Ala Asp Val Trp tie Glu Phe Leu Asn Glu Asn Asn 
290 i 295 300 

att agt tgg get aac tgg tct tta acg aat aaa aat gaa gtg tct ggt 
lie ser Trp Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly 
305 | 315 315 320 

i 

gca ttt aca cca ttc gag tta ggt aag tct aac gca acc aat ctt gac 1008 
Ala Phe Thr f?ro Phe Glu Leu Gly Lys ser Asn Ala Thr Asn Leu Asp 
• 325 330 335 

« » 

cca ggt cca gat cat gtg tgg gca cca gaa gag tta agt ctt teg gga 1056 
Pro Giy Pro Asp His val Trp Ala Pro Glu Glu Leu Ser Leu Ser cly 
340 345 350 

gaa tat gta cgt get cgt att aaa ggt gtg aac tat gag cca ate gac 1104 
Glu Tyr val Arg Ala Arg He Lys Gly VaT Asn Tyr Glu Pro lie Asp 
355 : 360 365 

cgt aca aaa tac acg aaa gta ctt tgg gac ttt aat gat gga acg aag 1152 
Arg Thr Lys tyr Thr Lys val Leu Trp Asp Phe Asn Asp Giy Thr Lys 
370 • 375 380 

caa gga ttt dga' gtg aat teg gat tct cca aat aaa gaa ctt att gca 1200 
Gin Gly Phe qiy Val Asn Ser A$p Ser pro Asn Lys Glu Leu lie Ala 
385 i 390 395 400 

gtt gat aat gaa aac aac act ttg aaa gtt teg gga tta gat gta agt 1248 
Val Asp Asn Glu Asn Asn Thr Leu Lys val ser Gly Leu Asp val ser 
405 410 415 



1296 
1344 



aac gat gtt tea gat ggc aac ttc tgg get aat get cgt ctt tct gec 

Asn Asp val Ser Asp Gly Asn Phe Trp Ala Asn Ala Arg Leu ser Ala 

{{20 K * 425 430 

gac ggt tgg ^ga aaa agt gtt gat att tta ggt get gag aag ctt aca 

Asp Gly Trp Gly Lys Ser Val Asp lie Leu Giy Ala Glu Lys Leu Thr 

435 J j 440 445 

atg gat gtt att gtt gat gaa cca acg acg gta get att gcg gcg att 1392 
i Page 2 



44 



11. DEC. 2002 18:13 



Met Asp val 
450 

cca caa agt 
Pro Gin Ser 
465 



iZYMES PATENTS 



NO. 1636 P. 45 



10383. ST25 

::l£ val Asp Glu pro Thr Thr val Ala He Ala Ala lie 
f 455 460 

aaa agt gga tgg gca aat cca gag cgt get gtt cga 
er Lys ser Gly Trp Ala Asn Pro Glu Arg Ala Val Ara 
7 470 475 480 

it aag tat aaa get 



gtg aac gcg daa gat ttt gtt cag caa acg gac ggt aag tat aaa get 
val Asn Ala ?ilu asp Phe val Gin Gin Thr Asp Gly Lys Tyr lvs Ala 
[ 485 490 495 

gga tta aca iltt aca gga gaa gat get cct aac eta aaa aat ate get 
Gly Leu Thr p:le Thr Gly Glu Asp Ala Pro Asn Leu Lys Asn lie Ala 
*5O0 505 510 

a gat aac aat atg aac aac ate att ctg ttc gtg gga 
u Asp Asn Asn Met Asn Asn He lie Leu Phe val Gly 



ttt cat gaa „ 
Phe His Glu Hi 

515 ; 



act gat gca fc ct gac gtt att tac tta gat aac att aaa gta att 

Thr Asg Ala |r- - — "~ 



la asp val lie Tyr Leu Asp Asn lie Lys val lie GTy 
530 i 535 540 



aa att cca gtt gtt cat gat cca aaa gaa gaa get gtt 
Thr Glu val 81u lie Pro val val His Asp Pro Lys Gly Glu Ala yal 



aca gaa gtt 

Thr -"" 
545 



ctt cct tct 
Leu Pro ser 



I 550 5S5 560 

l 

iitt: ttt gaa gac ggt aca cgt caa ggt tgg gac tgg get 
Sal Phe Glu asp Gly Thr Arg Gin Gly Trp Asp Trp Ala 
565 570 575 



gga gag tct € 
Gly Glu ser 



tct 
Ser 



8& "~" ~*" 585 590 

aac gcg 4ta tea tgg gaa ttt gga tat cca gaa gta aaa cct agt 
Asn Ala leu ser Trp Glu Phe Gly Tyr Pro Glu val Lys Pro ser 



595 



gat aac tgg \ ca aca get cca cgt tta gat ttc tgg aaa tct gac ttg 

Asp Asn Trp Ma Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu 
610 615 620 

gtt cgc ggt cag aat gat tat gta get ttt gat ttc tat eta gat cca 

Val Arg Gly qiu Asn Asg Tyr val Ala Phe Asp Phe Tyr Leu Asp Pro 



625 

gtt cgt gca 



cct act aac 
pro Thr Asn 



gaa gtg aaa 
Glu val Lys 
690 

tta eta cgt 
Leu Leu Arg 
705 



520 



525 



gt gtg aaa aca. get tta aca att gaa gaa gca aac ggt 
ly val Lys Thr Ala Leu Thr lie Glu Glu Ala ash Gly 



600 



605 



630 



635 



640 



i cat gaa ggc gca atg aat ate aat tta gta ttc cag cca 
val Arg Ala TJhr Glu cTy Ala Met Asn lie Asn Leu Val Phe Gin pro 



645 



650 



655 



gg tat tgg gta caa gca cca aaa acg tat acg att aac 
ly Tyr Trp val Gin Ala Pro Lys Thr Tyr Thr He Asn 
60 665 670 

ttt gat gaa ?ta gag gaa gcg aat caa gta aat ggt tta tat cac tat 
Phe Asp Glu Leu Glu Glu Ala Asn Gin val Asn Gly Leu Tyr His Tyr 
675 " 680 685 

i tt aac gta aga gat att aca aac att caa gat gac acg 



le Asn val Arg Asp lie Thr Asn lie Gin Asp Asp Thr 



69 



700 



ac atg atg ate att ttt gca gat gta gaa agt gac ttt 
< sn Met Met He He Phe Ala Asp val Glu Ser Asp Phe 



710 



715 



720 



gca ggg aga gtc ttt gta gat aat gtt cgt ttt gag ggg get get act 
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1440 

1488 

1536 

1584 

1632 

1680 

1728 

1776 

1824' 

1872 

1920 

1968 

2016 

2064 

2112 

2160 

2208 
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10383. ST25 

Ala Gly Arg Val Phe Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr 
725 730 735 

act gag ccg gtt gaa cca gag cca gtt gat cct ggc gaa gag acg cca 
Thr 61 u Pro Val Glu Pro Glu Pro val Asp Pro 6iy Glu Glu Thr Pro 
J 40 745 750 



cct gtc gat 
Pro Val Asp 
755 

gaa gag aaa 
Glu Glu tys 
770 



<210> 2 

<2U> 773 . 

<212> PRT . 

<2l3> Badir us sp. 



<400> 2 



«ZVMES PATENTS 



NO. 1636 P. 46 



ag aag gaa gcg aaa aaa gaa caa aaa gaa gca gag aaa 
lu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys 
760 765 



Saa gag taa 
lu Glu 



Ala Glu Gly tsn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn 



10 



15 



Asp Asn val iys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu 
fO 25 30 

val Asp Gly (In Met Thr Leu val asp Gin His Gly Glu Lys lie Gin 



Leu Arg Gly Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu lie Leu 



50 



Asn Asp Asn Ala Tyr Lys Ala Leu Ala Asn Asp Trp Glu ser Asn Met 
65 [ 70 75 80 

* 

lie Arg Leu |\la Met Tyr Val Gly Glu Asn Gly Tyr Ala Ser Asn Pro 
85 90 95 



115 



Pro Arg Asp f rd Val Tyr Ala Gly Ala Glu Asp Phe Phe Arg Asp He 



13C 



55 



60 



Glu Leu He iys ser Arg val lie Lys Gly He Asp Leu Ala lie Glu 
5 00 105 110 

Asn Asp Met jryr val He Val Asp Trp His Val His Ala Pro Gly Asp 



120 



125 



135 



140 



Ala Ala Leu vyr Pro Asn Asn pro His He lie Tyr Glu Leu Ala Asn 
145 150 155 160 

Glu pro Ser feer Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu 
1 165 170 175 

Glu Gly Trp /|sn Ala val Lys Glu Tyr Ala Asp Pro He val Glu Met 
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2256 
2304 
2322 
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VOZYME8 PATENTS 



HO. 1636 P. 47 



;.8o 



Leu Arg AS| 
19 



Pro Asn Trp 
210 



Afip His Hl$ 
225 

Ala ser Thr 
Asn val Met 



Phe Ala Thr 

275 



Tyr Phe asp 
290 



lie ser Trp 
305 



Ala Phe Thr 
Pro Gly Pro 



ier Gly Asn Ala Asp Asp Asn lie lie He val Gly ser 
200 205 

er Gin Arg pro Asp Leu Ala Ala Asg Asn Pro He Asn 

tor Met Tyr Thr val His Phe Tyr Thr Gly ser His Ala 
230 235 240 

tilu Ser Tyr Pro Pro Glu Thr Pro Asn Ser Glu Arg Gly 
245 250 255 

er Asn Thr Arg Tyr Ala Leu Glu Asn Gly val Ala Val 
860 265 270 

lu Trp Gly Thr ser Gin Ala Asn Gly Asp Gly Gly pro 
280 285 

lii Ala Asp val Trp ne Glu Phe Leu Asn Glu Asn Asn 
295 300 

la Asn Trp ser Leu Thr Asn Lys Asn Glu Val Ser Gly 
310 315 320 

ro Phe Glu Leu Gly Lys ser Asn Ala Thr Asn Leu Asp 
325 330 335 



wet Asp val H 



185 



10383. ST25 



190 



sp His val Trp Ala pro Glu Glu Leu Ser Leu ser Gly 
40 345 350 

Glu Tyr Val f rg. Ala Arg lie Lys Gly Val Asn Tyr Glu Pro He Asp 
355 s 360 355 

Arg Thr Lys tyr Thr Lys val Leu Trp Asp Phe Asn Asp Gly Thr Lys 



380 



Gin Gly Phe <jly val Asn ser Asp ser Pro Asn Lys Glu Leu He Ala 



390 



395 



400 



u Asn Asn Thr Leu Lys val ser Gly Leu Asp Val ser 
405 410 4X5 



val Asp Asn Cl 

r 

i 

Asn Asp Val $er A sp Gly Asn Phe Trp Ala Asn Ala Arg Leu ser Ala 

Asp Gly Trp dly Lys Ser val Asp lie Leu Gly Ala Glu Lys Leu Thr 
I 440 445 

e val Asp Glu pro Thr Thr val Ala lie Ala Ala He 
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450 



pro 61 n Ser 
465 



val Asn Ala 
Gly Leu Thr 



1636 P. 48 



455 



10383. ST25 

460 



Jer Lys Ser Gly Trp Ala Asn Pro Glu Arg Ala val Arg 

470 475 ww 

flu asp Phe val Gin Gin Thr Asp Gly Lys Tyr lvs Ala 
485 4 90 * s:> 

le Thr Gly Glu Asp Ala Pro Asn Leu Lys Asn lie Ala 



SOO 505 510 



Phe His Glu 
515 i 



Thr Asi 

53' 



p Ala \: 

0 [ 



Thr Glu val jllu lie pro val val His asp pro Lys Gly Glu Ala val 

i 

Leu Pro Ser \%1 <* lu As " Thp Ar £ 6ln Gly Trp ASP 57I *"* 

1 Hhj J/V 



Gly Glu ser 



Ser Asn Ala 
S95 



Asp Asn Trp 
610 



Val Arg Gly 
625 



val Arg Ala 
pro Thr Asn 



ly Val Lys Thr Ala Leu Thr lie Glu Glu Ala Asn Gly 
80 



u Asp Asn Asn Met Asn Asn He He Leu Phe val Gly 
520 525 



a Asp val lie Tyr Leu Asp Asn lie Lys val lie Gly 



585 



eu ser Trp Glu Phe Gly Tyr Pro Glu val Lys Pro ser 
600 

la Thr Ala Pro Arg Leu asp Phe Trg Lys Ser Asp Leu 
lu Asn A|g Tyr val Ala Phe A|| Phe Tyr Leu asp pro 
hr Glu Gly Ala Met Asn lie Asn Leu val Phe Gin pro 



645 



650 



ly xyr Trp val Gin Ala Pro Lys Thr Tyr Thr He Asn 



6i) " 665 
Phe Asp Glu [eu Glu Glu Ala Asn Gin val ASn Gly Leu Tyr His Tyr 



Glu val Lys i 
690 n 



Leu Leu Arg 
705 



le Asn val Ara asp lie Thr Asn ije Gin Asp asp Thr 



i|sn Met Mer He lie Phe Ala asp val Glu ser asp Phe 



710 



715 



Ala Gly Arg ial Phe val Asp Asn val Arg Phe Glu Gly Ala Ala Thr 
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• 

NOV02 



OZYMES PATENTS 



NO. 1636 P. 49 



»! 1 725 



10383. ST25 
730 



735 



Thr Glu Pro tfal Glu Pro Glu Pro val Asp Pro Gly Glu Glu Thr Pro 
740 745 750 

pro val Asp Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys 
755 7 760 765 

Glu Glu tys Glu Glu 

770 s 

<210> 3 

<211> 1174 : 

<212> ON A 

<2l3> Thlelavia tcrrestrls 
<220> 

<221> CDS .. 

<222> C60),:C956) 
<223> :» 

<400> 3 

gagcagcacc cfetcaagctg tacagtttcc accccgctct cttttcctcg gcccccagg 

atg cgc tct act ccc gtt ctt cgc aca acc ctg 
Met Arg ser Thr Pro Val Leu Arg Thr Thr Leu 
1.5 10 



ctg gtc gcc tec gcg gec agt ggc agt ggc cag 
Leu val Ala Ser Ala Ala ser Gly ser Gly Gin 
20 25 

gac tgc tgc aag ccg teg tgc get tgg ccc ggg 
Asp Cys Cys Lys Pro Ser Cys Ala Trp Pro Gly 



caa ccg gtc tac gcg tgc gat gcc aac ttc cag 
Gin Pro val Tyr Ala cys Asp Ala Asn Phe Gin 
50 \ 55 

aat gtc cag teg ggc tgc aac ggc ggc teg gcc 
Asn Val Gin ser Gly Cys Asn Giy Giy ser Ala 
65 t: 70 75 

cag act ccc itigg gcg gtg aac gac aat etc gcc 
Gin Thr Pro Jfrp Ala vaT Asn Asp Asn Leu Ala 
85 90 

acg age ate gcc ggc ggg tec gaa tec teg tgg 
Thr ser lie Ala Gly Gly Ser Glu Ser ser Trp 



100 



105 



gcg etc ace ttc act tee got ccc gtc gcc ggc 
Ala Leu Thr Phe Thr ser Gly Pro val Ala Giy 



115 



120 



cag tea acg age act ggc ggc gac ctg gga agt 

Gin Ser Thr Ser Thr Gly Giy Asp Leu Gly ser 

130 135 

gcc atg ccc dgc ggc ggc gtg ggc ate ttc aae 

Ala Met Pro Gly Gly Gly val Gly lie Phe 



145 



150 



Asn 
15S 



gcc get gca ctt cct 
Ala Ala Ala Leu Pro 
15 

tec acg aga tac tgg 
Ser Thr Arg Tyr Trp 
30 

aag gcc gcc gtc age 
Lys Ala Ala val Ser 
45 

cgc ctg tec gac ttc 
Arg Leu ser Asp Phe 
60 

tac tec tgc gcc gac 
Tyr Ser Cys Ala Asp 
80 

tac ggc ttc gcc gcg 
Tyr Giy Phe Ala Ala 
95 

tgc tgc gcc tgc tac 
Cys cys Ala cys Tyr 
110 

aag aca atg gtg gtg 
Lys Thr Met val VaT 
125 

aac cag ttc gat ate 
Asn Gin Phe Asp He 
140 

ggc tgc age teg cag 
Gly cys ser s«r Gin 
160 



59 
107 

1S5 

203 

251 

299 

347 

395 

443 

491 

539 
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19S 



gac gac tec 

ASf 

22! 



Asp Asp ser 
"25 



NOVOZYMES PATENTS 



NO. 1636 P. 50 



10383. ST25 

ttc ggc ggc *tc cce ggc get caa tac ggc ggc att teg teg cgc gac 
Phe Gly Gly S.eu Pro Gly Ala Gin Tyr Gly Giy lie ser Ser Arg Asp 
' 165 170 175 

cag tgc gat ice ttc ccc gcg ccg etc aag ccc ggc tgc cag tgg egg 
Gin Cys asp Ser Phe Pro Ala Pro Leu Lys Pro GTy cys Gin Trp Arg 
180 185 190 

ttt gac tgg li te cag aac gcc gac aac ccg acg ttc acg ttc cag cag 

Phe Asp Trp p 'he Gli ~- " ~" L ~ &s ~" ^ " 



]n Asn Ala Asp Asn Pro Thr Phe Thr Phe Gin Gin 
200 205 



gtg cag tgc i:cc gcc gag ate gtt gcc cgc tec ggc tgc aag cgc aac 
val Gin cys rro Ala Glu lie Val Ala Arg ser GTy cys Lys Arg Asn 
210 ) 215 220 

i 

|z gc ttc ccc gtc ttc acc ccc cca age got ggc aac got 
* er Phe Pro val phe Thr pro Pro ser Gly GTy Asn GTy 
I 230 235 240 

gc acc ggg is eg ccc acg teg act gcg cct ggg teg gac cag acg tct 
ily Thr Gly Stir Pro Thr ser Thr Ala Pro Giy Ser GTy Gin Thr ser 



ccc ggc ggc kigc agt ggc tgc acg tct cag aag tgg get cag tgc got 
Pro Giy GTy gTy Ser Gly Cys Thr ser Gin Lys Trp Ala Gin cys GTy 



ggc ate ggc jfr 
Gly lie GTy j$l 



275 ; 



tc age 



6D 265 270 

gga tgc acc acc tgt gtc xcx ggi 
he ser GTy cys Thr Thr cys val Ser gT: 



c xcx ggc acc acc tgc 
285 



y Thr Thr Cys 

15 



cag aag ttg 



- rt ac gac tac tac teg cag tgc etc taaacagctt ttegcacgag 
Gin Lgs Leu fsn Asp Tyr T^r Ser Gin Cys Leu 

I 

gtggcgggac gjcagcaagga gaccgtcaac ttcgtcatgc atattttttg agegctcaat 



acatacataa c* 

ggggcggaat cji 
aaaaaaaaaa alga; 



ttcgattc ttgtacatag cacgccggta cacatctcac accgactttg 
ggcecgtt txaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 
aaaaa 



<210> 4 

<211> 299 

<212> PRT j 

<213> TMelfvia terrestris 



<400> 4 



Met Arg ser tihr Pro val Leu Arg Thr Thr Leu Ala Ala Ala Leu Pro 



Leu val Ala £ 



35 

Gin Pro Val 
50 



10 



15 



Jer Ala Ala Ser Gly ser Gly Gin ser Thr Arg Tyr Trp 
20 25 30 



Asp cys Cys iys Pro ser cys Ala Trp Pro Gly Lys Ala Ala val ser 



40 



45 



yr Ala cys Asp Ala Asn Phe Gin Arg Leu ser Asp Phe 
55 60 
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S87 

635 

683 

731 

779 

827 

87S 

923 

976 

1036 * 
1096 
1156 
1174 
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HOVOZYMCS PATENTS 



^^1 



1636 f- 51 



Asn val Gin jLr Gly cvs Asn Gly Gly^A^Tyr Ser cys Ala Asp 
65 H 70 '» 



Gin Thr Pro |rp Ala val Asn Asp Asn Leu Ala Tyr Gly Phe Ala Ala 

Thr ser lie L Gly Gly Ser Glu ser ser xrp cys cys Ala cys Tyr 
100 - LU5 

Ala ueu Thr ']he Thr ser Gly Pro val Ala Gly Lys Thr Mer val val 



115 



Gin ser Thr Lr Thr Gly Gly Asp Leu Gly ser Asn Gin Phe Asp He 
130 jj M5 

Ala Met Pro L Gly Gig val Gly He Phe A|n Gly cys ser ser Gin 
145 j 

Phe Gly Gly feu Pro Gly Ala Gin Tyr Gly, Gly He ser ser gg Asp 
Gin cys Asp L Phe Pro Ala ProLgu Lys Pro Gly cys Gin Tr P Arg 
Phe asp Tro |e Gin Asn Ala Aso Asn Pro Thr Phe Thr Phe Gin Gin 
val Gin cys L Ala Glu tie val Ala Arg Ser Gig cys Lys Arg Asn 
A |P s asp ser ler Phe Pro val Phe Thr Pro Pro ser Gly Gly ash Gig 
Gly Thr Gly Stir Pro Thr Ser Thr Ala Pro Gly Ser Gly Gin Thr ser 
Pro Gly Gly tig ser Gly cys Thr Ser Gin Lys Trp Ala Gin cys Gly 
Gly He Gly She ser Gly cys Thr Thr cys val ser Gly Thr Thr cys 

Gin cys Leu isn Asp Tyr Tyr ser Gin Cys Leu 
290 ! 295 



«310> 5 

<211> 42 

<212> DNA : . 

<213> Artificial 

<220> 

<223> Prime 
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<220> 

<222> CD-I 
<223> PRIMES 



NOVOZYMES PATENTS 



NO. 1636 P. 52 



10383. ST25 



•eature 
{42) 

LWN5494 



1 

<400> 5 

gtcgccgggg ctagccgctat caattggtaa ccgtatctca gc 

i 

<210> 6 
<2U> 64 I 
<212> DNA J 
<213> Artifl clal 



<220> 
<223> 



primal 



<220> 

<221> miscjfeaxure 

<222> (1) / 

<223> Primer 



42 



LWN5495 



<400> 6 
gtcgcccggg 

agat 



ajc ctctgatc aggtaccaag cttgtcgacc tgcagaatga ggcagcaaga 



<210> 7 

<211> 61 

<212> DNA 
<213> 



artificial 



<220> 
<223> Prime! 



<220> 

<221> ml 

<222> (1) . 

<223> PRIME? 



scJi eatu 



re 

fl6D 
LWN5938 



<400> 7 
gtcggcggcc 



<210> 8 

<211> 35 

<212> DNA i 

<213> artificial 

<220> 

<223> Primer 



<220> 

<221> ml sc_ 

<222> CO.. 

<223> PRIMEI 



60 
64 



gktgatcacg taccaagctt gtcgacctgc agaatgaggc agcaagaaga 



60 
61 



eature 
35) 
LWN5939 



<40O> 8 

gtcggagctc t^tcaattgg taactgtatc tcagc 



35 
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NOVOZYMES PATENTS 



10383. ST2S 



<210> 9 

<211> 35 

<212> ONA . 

<213> Artificial 

<220> 

<223> Primes 
<220>' 

<221> nri scj : eatur e 

<222> CI)..: 35) _ 

<223> PMMB: LWN7864 



<400> 9 

aacagctgat cscgactgat cttttagctt ggcac 



<210> 10 

<211> 37 

<212> ONA 

<;213> Artificial 

<220> l 

<223> primer 

<220> 

<221> mi sc Jreat u re 

<222> CD. J 37) 

<223> PRIMEJ LWN7901 

<400> 10 ] 

aactgcagce giiggcacatc ataatgggac aaatggg 



<210> U 

<211> 42 

<212> DNA , 

<213> Artificial 

<220> ! 

<223> Primer 



<220> 

<221> mi _ 

<222> (1).. 

<223> Prime 



<400> 11 
cattctgcag 



i 

scjfleaxu 



re 

42) 
168684 



cfgcggcagc agaaggaaac actcgtgaag ac 



<210> 12 

<211> 44 

<212> ONA 

<213> Artiff 

i 



cial 



<220> 

<223> pnmer 

<220> I 

<221> miscL.1 



<222> (1) 
<223> prime 



eaxure 
44.) 
1686B5 
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<400> 12 
gcgttgagac 



gt gcggccgc 



10383. ST25 
xtactcrcct rcctcttcct tctc 
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